J.fFHiOi :MI3Wa::PCOTiO'^i:.|4'«C 200t 



U.S. DEPARTMENT OF COMMERCE PATENT AND TRADEMARK OFFICE 



TRANSMITTAL LETTER TO THE UNITED STATES 
DESIGNATED/ELECTED OFFICE (DO/EO/US) 
CONCERNING A FILING UNDER 35 U.S.C. 371 



ATTORNEY'S DOCKET NUMBER 



U.S. APPLICATION NO. (If known, see 37 C.F.R. 1 .5) 

lQ/018085 



INTERNATIONAL APPLICATION NO. 
PCT/EPOO/004757 



INTERNATIONAL FILING DATE 
25/05/2000 25 MAY 2000 



PRIORITY DATE CLAIMED 
1 6/06/1 999 1 6 JUNE 1 999 



TITLE OF INVENTION 

CUTT1 NG INSERT FOR CAMSHAFT MILLING CUTTER AND CORRESPONDING SIDE MILLING CUTTER 



APPLICANT{S) FOR DO/EO/US 

1) Gunter WERMEISTER, 2) Heinz GOTZ-WERNER 



and other Information: 



Applicant herewith submits to the United States Designated/Elected Office (DO/EO/US) the following 

1 . ISI This is a FIRST submission of items concerning a filing under 35 U.S.C. 371 . 

2. Q This is a SECOND or SUBSEQUENT submission of items concerning a filing under 35 U.S.C. 371 . 

3. ^ This is an express request to begin national examination procedures (35 U.S.C. 371(f)). The submission must include items (5), (6), 

(9) and (21) Indicated below. 

4. ^ The US has been elected by the expiration of 19 months from the priority date (Article 31). 

5. ^ A copy of the International Application as filed (35 U.S.C. 371(c)(2)) 

a. 1^ is attached hereto (required only if not communicated by the International Bureau). 

b. 13 has been communicated by the Irrternational Bureau. 

c. is not required, as the application was filed in the United States Receiving Office (RO/US). 

6. 13 An English language translation of the International Application as filed (35 U.S.C. 371 (c)(2)) 

a. 13 is attached hereto. 

b. en has been previously submitted under 35 U.S.C. 154(d)(4). 

7. □ Amendments to the claims of the International Application under PCT Article 1 9 (35 U.S.C. 371 (c)(3)) 

a. O are attached hereto (required only if not communicated by the International Bureau). 

b. n have been communicated by the International Bureau. 

c. have not been made; however, the time limit for making such amendments has NOT expired. 

d. □ have not been made and will not be made. 

8. □ An English language translation of the amendments to the claims under PCT Article 1 9 (35 U.S.C. 371 (c)(3)). 

9. □ An oath or declaration of the inventor(s) (35 U.S.C. 371 (c)(4)). 

10. ^ An English language translation of the annexes to the International Preliminary Examination Report under PCT Article 36 (35 U.S.C. 

371(c)(5)). 



An assignment document for recording. A separate cover sheet in compliance with 37 CFR 3.28 and 3.31 is included. 

A FIRST preliminary amendment. 

A SECOND or SUBSEQUENT preliminary amendment. 

A substitute specification. 

A change of power of attorney and/or address letter. 

A computer-readable form of the sequence listing in accordance with PCT Rule 13ter.2 and 35 U.S.C. 1.821 - 1.825. 
A second copy of the published international application under 35 U.S.C. 154(d)(4). 

A second copy of the English language translation of the international application under 35 U.S.C. 154(d)(4). 
Other items or information: 



Item 


s 11 


11. 


□ 


12. 


□ 


13. 


13 


14. 


□ 


15. 


13 


16. 


□ 


17. 


□ 


18. 


□ 


19. 


□ 


20. 


□ 



lililllllillllllilUI 

21839 



(10/01) 



j.oio.a 



J.S. APPLICATION NO. (I 



INTERNATIONAL APPLICATION NO. 



ATTORNEY'S DOCKET NUMBER 



21 . S The following fees are submitted: 


CALCULATIONS 


pro USE ONLY 


Basic National Fee (37 CFR 1.492{a){1)-(5)): 

Neither international preliminarv examination fee (37 CFR 1 .482) 
nor international search fee (37 CFR 1 .445(a)(2|) paid to USPTO 

and International Search Report not prepared by the EPO or JPO $1,040.00 (960) 

International preliminary examination fee (37 CFR 1.482) not paid to 

International preliminary examination fee (37 CFR 1.482) not paid to USPTO 

but international search fee (37 CFR 1.445(a)(2)) paid to USPTO $740.00 (958) 

International preliminary examination fee (37 CFR 1 .482) paid to USPTO 

but all claims did not satisfy provisions of PCT Article 33(1)-(4) $710.00 (956) 

International preliminary examination fee (37 CFR 1 .482) paid to USPTO 

and all claims satisfied provisions of PCT Article 33(1)-(4) $100.00 (962) 

ENTER APPROPRIATE BASIC FEE AMOUNT = 




$ 890.00 




»sTo°n^tVe^e°d3Peit^illU°e^d'yf[j]?ftiraa\'^^^ 20 □ 30 □ 


$ _ 




Claims 


Number Filed 


Number Extra 


Rate 




Total Claims 


21 -20 = 


1 


X$ 18.00 (966) 


$ 18.00 




Independent Claims 


2-3 = 




X$84.00 (964) 


$ — 




Multiple dependent claim(s) (if applicable) 


+ $280.00 (968) 


$ 




TOTAL OF ABOVE CALCULATIONS = 


$ 908.00 




Reduction for 1/2 for filing by small entity, if applicable (see below). + 


$ 




SUBTOTAL = 


$ 908.00 




&IT,a^f!h°efel](?e°st°aaVmS^ 20 □ 30 □ ^ 


$ 




TOTAL NATIONAL FEE = 


$ 908.00 




Fee for recording the enclosed assignment (37 CFR 1.21(h)). The assignment must be accompanied by 
an appropriate cover sheet (37 CFR 3.28, 3.31). $40.00 (581) per property + 


$ 




TOTAL FEES ENCLOSED = 


$ 908.00 






Amount to be 
refunded: 


$ 




$ 





□ 


b. 


lEI 




□ 


d. 


lEI 



A check in the amount of $ 908.00 



_ to cover the above fees is enclosed. 

-4800 in the amount of $ to cover the above fees. A duplicate copy of this sheet 



The Commissioner is hereby authorized to charge any additional fees which may be required, or credit any overpayment to Deposit 
Account No. 02-4800 . A duplicate copy of this sheet is enclosed. 
NOTE: Where an appropriate time limit under 37 CFR 1 .494 or 1 .495 has not been'fnet, a petijUifrW revive (37 CFR 1 .,137Ta) or (b)) 
must be filed and granted to restore the application to pending status. // / ^'^^ 

SEND ALL CORRESPONDENCE TO: Z^/]./^ ^ ^^^^^^^'^^'^^^^^^^^^ 



RONALD L. GRUDZIECKl, ESQ. 



(703) 836-6620 



SIGNATURE 



Alan E. Kopecki 



December 14, 2001 



(10/01) 



JG13 Rec'd PC7/PTG t 4 DEC 2001 



Patent 

Attorney's Docket No. 029777-006 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of 

Gunter WERMEISTER et al. ) BOX PCT/US 



Application No. [ Not Assigned ] 
International PCT/EP99/04757 



I. A. Date: May 25, 2000 



Title: CUTTING INSERT FOR 

CAMSHAFT MILLING CUTTER 
AND CORRESPONDING 
SIDE MILLING CUTTER 



PRELIMINARY AMENDMENT 



Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

Prior to examination, please amend the subject application as follows. 



IN THE DESCRIPTION: 

Insert the new abstract presented herewith on a separate sheet. 

Replace the original description (pages 1-16) with the attached 
substitute description. 



IN THE CLAIMS: 

Cancel claims 1-17 with new claims 18-38 as follows: 
1 8. [New] A cutting bit for camshaft milling cutters, comprising a 
generally cuboidal body having substantially parallel upper and lower faces, four 
side faces, and cutting edges formed at transitions between at least one of the 
upper and lower faces and the side faces, wherein the at least one of the upper 
and lower faces includes raised corner regions at two diametrically opposed 
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corners thereof, respectively, the raised corner regions extending to respective 
side faces to form cutting edges at transitions therewith. 

19. (New) The cutting bit according to claim 18 wherein each raised 
corner region Includes a top face arranged substantially parallel to a remaining 
non-raised portion of the respective upper or lower face. 

20. (New) The cutting bit according to claim 18 wherein a first cutting 
edge is formed at an intersection of the side face with a non-raised portion of the 
at least one of the upper and lower faces, and a second cutting edge is formed at 
an intersection of the side face with the top face of a respective raised corner 
portion. 

21 . (New) The cutting bit according to claim 20 wherein a third cutting 
edge is further including a transitional face interconnecting each top face with the 
non-raised portion of the at least one of the upper and lower faces, wherein a 
third cutting edge is formed at an intersection of the side face with the transitional 
face. 

22. (New) The cutting bit according to claim 21 wherein each raised 
corner portion forms a set of the second and third cutting edges on one side of 
the respective corner, and forms another set of the second and third cutting 
edges on the other side of the same corner. 

23. (New) The cutting bit according to claim 18 wherein the cutting 
body has a rectangular shape when viewed in a direction perpendicular to the 
upper and lower faces. 
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24. (New) The cutting bit according to claim 23 wherein the rectangular 
shape is square. 

25. (New) The cutting bit according to claim 18 wherein the raised 
corner regions are of mirror-image symmetrical configuration with respect to a 
diagonal line extending between corners of the at least one of the upper and 
lower faces, the corners being the ones at which the raised corner portions are 
disposed. 

26. (New) The cutting bit according to claim 25 wherein the raised 
corner regions are also of mirror-image symmetrical configuration with respect to 
another diagonal line extending between corners of the at least one of the upper 
and lower faces, the corners being ones at which the raised corner portions are 
not disposed. 

27. (New) The cutting bit according to claim 18 wherein the raised 
corner regions are of mirror-image symmetrical configuration with respect to a 
diagonal line extending between corners of the at least one of the upper and 
lower faces, the corners being the ones at which the raised corner regions are 
disposed. 

28. (New) The cutting bit according to claim 18 wherein each side face 
defines a rake face of the cutting bit. 

29. (New) The cutting bit according to claim 18 wherein the four side 
faces include two pairs of mutually parallel side faces, wherein the at least one of 
the upper and lower faces consists of both of the upper and lower faces to render 
the cutting bit reversible. 
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30. (New) The cutting bit according to claim 18 wherein the side faces 
converge toward the lower face, and the at least one of the upper and lower faces 
consists of the upper face. 

31 . (New) A disc milling cutter comprising a cylindrical disc having a 
plurality of seats formed therein, the seats spaced apart circumferentially with 
respect to a center axis of the disc, and cutting bits mounted in respective ones of 
the seats, the cutting bits comprising a generally cuboidal body having 
substantially parallel upper and lower faces, four side faces, and cutting edges 
formed at transitions between at least one of the upper and lower faces and the 
side faces, wherein the at least one of the upper and lower faces includes raised 
corner regions at two diametrically opposed corners thereof, respectively, the 
raised corner regions extending to respective side faces to form cutting edges at 
transitions therewith. 

32. (New) The disc milling cutter according to claim 31 wherein each 
seat comprises a mounting pocket, each mounting pocket Including at least first, 
second and third walls arranged perpendicular to one another, the first wall 
oriented parallel to a plane containing both the axis and a radius of the disc 
intersecting the respective mounting pocket; the second wall oriented 
substantially perpendicularly to the axis, the third wall oriented substantially 
perpendicular to the radius, the third face including an opening for receiving a 
respective raised corner region of the cutting bit. 

33. (New) The disc milling cutter according to claim 31 wherein the 
disc includes a cylindrical peripheral surface, and an end face at an end of the 
peripheral surface, at least some of the seats disposed in an edge defined by an 
intersection of the peripheral surface and the end face. 
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34. (New) The disc milling cutter according to claim 33 wherein the at 
least some seats are spaced equidistantly apart. 

35. (New) The disc milling cutter according to claim 33 wherein the end 
face constitutes a first end face, the disc further including a second end face 
situated opposite the first end face, some of the seats disposed in an edge 
defined by an intersection of the peripheral surface and the second end face. 

36. (New) The disc milling cutter according to claim 35 wherein the 
seats disposed in each edge are equidistantly spaced apart. 

37. (New) The disc milling cuter according to claim 36 wherein the 
cutting bits disposed in each of the edges have respective active cutting edges 
extending generally parallel to the axis, the active cutting edges of the bits 
disposed in one of the edges arranged to overlap the active cutting edges of the 
bits disposed in the other edge. 

38. (New) The disc milling cutter according to claim 37 wherein each 
active cutting edge includes a radially outermost portion and an axially outermost 
portion which portions of each active cutting edge are formed by a raised corner 
portion of each bit. 
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REMARKS 

A Substitute Description is being submitted to make minor cfianges. 
No new matter has been introduced. 

Also submitted Is a version of tlie Substitute Description in which the 
amendments are shown with bracketing and underlining. 



Respectfully submitted, 




Alan E. Kopecki 
Registration No. 25,813 



V 



Post Office Box 1404 
Alexandria, Virginia 22313-1404 
(703) 836-6620 



Date: December 14, 2001 
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Abstract of the Disclosure 

A milling cutter for machining camshafts includes a rotary disc and an 
annular row of cutting bits mounted in pockets formed in the disc. Each cutting bit 
includes a top surface having a pair of diagonally spaced raised portions. Cutting 
edges are formed where the top surface and the raised portions intersect side 
surfaces of the bit. The pockets are arranged along an edge of the disc where a 
cylindrical outer periphery of the disc intersects an end face of the disc. Each 
pocket is configured with an internal cavity for receiving a raised portion of an 
inactive cutting portion of the respective bit. 
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REQUEST FOR DRAWING AMENDMENT 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

Amend the drawings (Figs. 1-4, 6 and 7) as marked in red on the 
attached copies thereof. 

Respectfully submitted, 

BURNS, DOANE, SWECKER & MATHIS. L L P. 
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CUTTING BIT FOR CAMSHAFT MILLING CUTTERS 

AND DISC MILLING CUTTERS FOR SAME ^ 

Background of Invention 

0001] The present invention concerns a cutting bit for camshaft nnilling 
cutters and a corresponding disc milling cutter for camshaft milling. 
Corresponding cutting bits are already known in the state of the art, which 
comprise a substantially cuboidal cutting body with an upper face and a 
lower face oriented substantially parallel to one another and which have side 
faces. Cutting edges are formed along the lines of intersection of side faces 
with the top side and/or the underside. 

0002] The cutting bits can be rectangular, preferably square in plan view. 
When mutually oppositely disposed side faces of such cutting bits extend 
substantially parallel to each other, that generally Involves a negative rake 
angle, by virtue of the necessity for providing a relief surface behind the 
cutting edge. Cutting bits or cutting inserts of that kind are therefore also 
referred to for the sake of brevity as "negative emitting bits". 
0003] If the upper face is smaller than the lower face or vice-versa, then a 
cutting edge Involving positive cutting geometry can be provided at the 
transition of the side faces which are then correspondingly Inclined, in 
relation to the respective larger one of the upper and lower faces. The 
cutting bits according to the present invention can be both positive and 
negative cutting bits or inserts. 

0004] Rectangular or preferably square cutting bits of that kind are 
particularly extensively used on milling cutter heads for milling crankshafts 
and camshafts. For that purpose, suitable cutting bits are arranged along 
the periphery of a cylindrical main portion of a disc milling cutter and such a 
disc milling cutter Is then caused to rotate about its axis and is moved in a 
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radial direction towards a crankshaft or camshaft which can possibly also be 
rotated about a longitudinal axis so that wide grooves are milled out of an 
initially relatively thick, solid metal shaft, in individual regions thereof, and 
the remaining parts thereof are profiled so that the overall result is the 
desired profile of a camshaft or also a crankshaft. 

0005] In that respect, particularly when dealing with camshafts, the situation 
very regularly sees the occun-ence of a special profile shape which is 
provided between two spaced-apart grooves on a cam which can also be 
present in the form of an eccentrically displaced, cylindrical part. That profile 
is characterized by beveling or chamfering of the edges, wherein a 
cylindrical part of slightly smaller diameter again adjoins one of those 
chamfers. 

0006] Such a profile can be seen on the part of a camshaft as is illustrated 
in FIG. 1 at reference numeral 30 for two cylindrical, non-coaxial parts of a 
camshaft. 

0007] In this case, those parts do not necessarily have to be cylindrical but 
they can be of a cam contour which in principle can be any desired contour 
and which deviates from a circular shape which however is not visible in the 
view shown in FIG. 1. 

0008] The production of corresponding profiles is relatively complicated and 
expensive with the cutting bits and milling cutter heads known in the state of 
the art, and conventionally, to produce a profile corresponding to the profile 
of the cam 30 in FIG. 1 , milling cutter heads with two displaced rows of 
cutting bits are used in order to produce the cylindrical part while two further 
rows of bits are used for producing the chamfers or bevels and the short 
cylindrical attachment portion. Therefore, if such profiles are to be produced 
in one pass, it is necessary to provide mounting devices for four different 
rows of cutting bits along the periphery of a disc milling cutter which is in the 
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basic shape of a cylindrical disc. Unless various types of cutting inserts are 
also to be used for that purpose, such a disc milling cutter must have four 
different and in particular differently oriented rows of mounting pockets for 
suitable cutting bits. As moreover the cutting regions of such cutting bits 
must necessarily overlap in order to cover the entire profile, all those various 
cutting bit mountings have to be displaced relative to each other in the 
peripheral direction along the outside periphery of a disc milling cutter, which 
in turn means that the cutting bits which are to produce one and the same 
part of the profile must be at relatively large spacings relative to each other. 
That reduces the capacity and efficiency of corresponding milling cutters. 
Alternatively, it would be possible for the various parts of the profile to be 
produced in a plurality of working operations involving various milling cutter 
heads, which however is detrimental in terms of efficiency of production. 
0009] In comparison with that state of the art, the object of the present 
invention is to provide a cutting bit and a corresponding disc milling cutter 
which are simpler to produce and by virtue of the use of which, it is possible 
to produce cam profiles with a straight main part (for example cylindrical) 
which is parallel to the axis, bevels at the edges and/or at one or both sides 
extension portions of smaller diameter, at a higher level of efficiency. 
Summary of the Invention 

0010] In terms of the cutting bit that obtain is attained in that the upper face 
and/or the lower face have at diagonally oppositely disposed corners raised 
corner regions which project above the plane of the respective upper face 
and lower face respectively and which extend as far as the side faces so 
that the cutting edges are at least partially formed by the lines of intersection 
of the side faces with the surfaces of the raised corner regions. 
0011] In other respects the remaining part of the cutting edges is formed in 
conventional manner between the line of intersection between an upper face 
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or a lower face and the respective side faces. The cutting edge therefore 
comprises two cutting edge regions with in principle any transitional region 
therebetween, the cutting edge regions being displaced in the direction of 
the thickness of the cutting bit (thickness = spacing between the upper and 
the lower faces). 

0012] If bevels or chamfers of edges are to be produced on the cam profile, 
then the transitional region should entail a corresponding inclination of the 
bevel face. 

0013] Such a cutting bit can be arranged at the periphery of a disc milling 
cutter in such a way that, apart from tilting through a relief angle which Is to 
be set, the upper and the lower laces respectively are disposed parallel to a 
plane which is perpendicular to a radius vector, facing towards the cutting 
bit, of the cylindrical disc milling cutter. That means that the cutting edge 
part which is formed in the raised corner region of a cutting bit is at a 
somewhat greater spacing from the axis of the cylinder of the disc milling 
cutter than the remaining part which is formed between the upper and lower 
faces respectively and the side face, wherein at least the last-mentioned 
cutting edge part extends parallel to the axis of the disc milling cutter. 
0014] The transition between the cutting edge part in the raised region and 
the remaining region of the cutting bit extends across that differing radial 
spacing from the axis of the cylinder of the disc milling cutter and thus, when 
milling a canrishaft profile, it produces the beveled part in the edge region of 
a cam. 

0015] If, as is provided in the preferred embodiment of the invention, the 
cutting bits according to the invention are of a mirror-image symmetrical 
configuration in relation to a diagonal (in plan view onto the upper or lower 
face), preferably being of a mirror image symmetry configuration in relation 
to both diagonals, then the cutting edge parts formed by the raised region. 
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along adjacent side faces, are of respectively equal length, and the 
transitional regions are also of respectively equal length and involve the 
same inclination. This means that, when the cutting bit is turned through 90° 
about an axis perpendicular to the upper and lower face, the relative 
arrangement of the raised region and the remaining cutting edge part is 
merely interchanged and accordingly a mirror-image profile is produced. 
Therefore, simply by turning the cutting bit through 90°, it is possible to use 
one and the same cutting bit both for the right-hand edge or bevel profile 
and also for the left-hand edge or bevel profile of a cam. If the raised region 
has a surface which is substantially parallel to the upper or lower face 
respectively of the cutting insert, then the cutting edge part provided thereon 
is operative to form a part of the cam face which is parallel to the main face 
of the cam but is of a smaller radius, that is to say for example the radius of 
the short cylindrical projection portion 36 in FIG. 1. 
0016] Preferably, the cutting bits according to the invention are arranged 
along the two edges of a milling tool in the form of a cylindrical disc in 
mounting pockets which are arranged in mutually displaced relationship, in 
such a way that the raised regions respectively form the radially outward and 
also axially furthest outwardly disposed portions of the milling tool. That 
overall affords a profile as is shown at top right in FIG. 1 in the form of a 
cutting profile 38 projecting over the cam profile. When the cutting bits are 
arranged in that way moreover the side faces respectively adjoining a 
cutting edge act as rake faces, in contrast to the conventional use of 
corresponding cutting bits in which the top side and the underside are each 
in the form of rake faces. 

0017] If the raised corner regions are provided at the top side and the 
underside of the cutting bit, then a total of eight usable cutting edges are 
available on each cutting bit, which cutting edges by rotation of the cutting 
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bits through 90° about an axis extending perpendicularly to the upper and 
lower faces or about an axis extending perpendicularly to two side faces can 
be moved into their active cutting position, whereby firstly four of those 
cutting edges can be used and finally the cutting bits, after rotation through 
90° about the above-mentioned axis, along the one edge of the disc milling 
cutter in the form of the cylindrical disc, can also be replaced by those of the 
other edge, in which case then also the four remaining cutting edges can be 
successively moved into the active position by suitable rotation. 
0018] It will be seen that in that way It Is possible to employ a single type of 
cutting bit and to make use thereof in a highly effective manner as each of 
those cutting bits has eight usable cutting edges. If however the desire is to 
provide the cutting edges only at the transition of the side faces to the upper 
face, there are still four cutting edges available by the cutting bits being 
turned or interchanged, and those cutting edges in their entirety always form 
the desired profile. 

0019] If the arrangement is restricted to cutting edges along the periphery of 
the upper face (and the associated corner regions), it is also possible to 
impart a positive cutting geometry to the cutting bit by the side faces being 
inclined, thereby forming a truncated pyramid shape. In that case, it is 
possible to provide a positive rake angle at the cutting edge, in spite of 
maintaining a suitable relief angle. 

0020] It will be appreciated that the width of a corresponding disc milling 
cutter is matched to the overall length of the cutting edges of the 
corresponding cutting inserts so that those cutting edges of the two different 
rows of cutting bits which are arranged along the respective edges of a 
milling cutter body in the form of a cylindrical disc overlap each other in the 
axial direction so that it is possible to produce the entire cam profile shown 
in FIG. 1. 
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0021] It Will be appreciated however that the production of different profile 
shapes from those shown in the Figures is also made possible by differently 
shaping the raised regions, for example not in the form of a flat face parallel 
to the upper and lower face respectively. 

0022] It will further be appreciated that the size of the cutting bits or the 
length of the respective cutting edges and the corresponding width of the 
disc milling cutter are matched to the profile which is to be specifically 
produced. In that respect however It is entirely possible to produce the 
same cam profile in different widths (or of different axial lengths) by using 
milling cutter heads of different widths or by virtue of different depths for 
suitable mounting pockets for the cutting bits, with one and the same type 
and one and the same size of cutting bits. In particular the cutting bits can 
be secured to the disc milling cutter axially displaceably (If necessary also 
radially displaceably or rotatably through small angles). 
0023] Desirably, the mounting devices or the mounting pockets on a disc 
milling cutter are adapted to receive a basically cuboidal cutting bit body, 
that is to say they have essentially three mutually perpendicular support 
faces of which one support face (apart from a relief angle which is to be set) 
is arranged substantially perpendicularly to a radius vector of the disc milling 
cutter, which faces towards that mounting pocket, one wall of the mounting 
pocket is in a plane substantially perpendicular to the axis of the disc milling 
cutter, and the third one (once again apart from tilting to produce a relief 
angle) is substantially parallel to a plane which is defined by the axis and the 
radius vector facing towards the mounting pocket. 

0024] In that respect, at least when using double-sided cutting bits, that is to 
say cutting bits which have cutting edges at the transition of the side faces 
both to the upper face and also to the lower face, at least the contact face 
which is approximately parallel to the radius vector should have an opening 
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to receive the raised corner region of a cutting bit. That makes it possible 
moreover for the cutting bit to bear over a large area against the faces of 
appropriate mounting pockets and makes it possible for the raised regions 
and the cutting edges provided thereon not to be loaded in their non-active 
position within the mounting pockets. 

Brief Description of the Drawings 

0025] Further advantages, features and possible uses of the present 
invention will be clearly apparent from the description hereinafter of a 
preferred embodiment and the Figures relating thereto, in which: 
0026] FIG. 1 shows a part of a camshaft having two cylindrical, non- 
concentric cams of a given cam profile being cut by two cutting bits 
according to the present invention. 

0027] FIG. 2a shows a top view of a first embodiment of a cutting bit having 
four negative cutting edges, according to the present invention. 
0028} FIG. 2b shows a side view of Figure 2a taken in the direction of 
arrow A1. 

0029] FIG. 2c shows a side view of Figure 2a taken in the direction of 
arrow A2. 
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0030] FIG. 3a shows a top view of a second embodiment of a cutting bit 
having positive cutting edges, according to the present invention. 
0031] FIG. 3b shows a side view of Figure 3a taken in the direction of 
arrow A3. 

0032] FIG. 3c shows a side view of Figure 3a taken the direction of 
arrow A4. 

0033] FIG. 4a is a top view of a third embodiment of a cutting bit, which is 
double-sided and has eight usable cutting edges, according to the present 
invention. 

0034] FIG. 4b is a side view of FIG. 4a taken in the direction of arrow A5. 
0035] FIG. 4c is a side view of FIG. 4a taken in the direction of arrow A6. 
0036] FIG. 5 shows a diagrammatic perspective view of the cutting bit of 
FIG. 4. 

0037] FIG. 6 shows a section of a disc milling cutter having a plurality of 
cutting bits as shown in FIG. 4 which are arranged thereon and 
accommodated in suitable openings. 

0038] FIG. 7 is a perspective view of two mounting pockets 

in a disc milling cutter for cutting bits as shown in FIGS. 4a-c and 5a-c. 

Detailed Description of Preferred Embodiments of the InventioN 
0039] Referring to Figure 1, shown therein is a more or less 
diagrammatically illustrated part of a camshaft, with a shaft axis 40 and a 
cylindrical shaft part 20 which is concentric thereto. That cylindrical shaft 
part 20 is firstly produced independently of the cam contour by milling or 
turning. 
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0040] Shown on both sides of the cylindrical shaft part 20 are cams 30 
which in terms of their profile are in mirror image relationship with each other 
but in other respects are Identical in configuration, while however being 
displaced in a radial direction in opposite directions with respect to the shaft 
axis 40. 

0041] The cams 30 can be circular in axial view thereonto, but they may 
also be of another peripheral contour. The cams 30 comprise a cylindrical 
main part 35 whose edges are beveled on both sides along bevel faces 37. 
Also adjoining the bevel 37 at one side is a respective cylindrical part 36 
which is of somewhat smaller diameter than the cylindrical main part 35 and 
which Is also shorter. In the case of non-cylindrical cams, the contour which 
can be seen in FIG. 1 is the same and the parts 35 and 36 are then of the 
same non-cylindrical contour in each case with the same stepped 
configuration or diametral difference. 

0042] It will be appreciated that the camshaft generally has more than two 
cams and more than one cylindrical part and that it can be envisaged as 
being correspondingly supplemented and extended in both axial directions. 
In that respect the individual cams 30 may also be eccentrically displaced in 
different directions with respect to the shaft axis 40. 
0043] The above-described cam contour occurs very frequently and on a 
regularly recurrent basis In camshafts. Conventionally, that contour could be 
produced only with a plurality of various cutting bits and often only in a 
plurality of working operations with separate milling cutters. Use of the 
cutting bits In accordance with the present invention, as are shown by way 
of example in FIGS. 2a-c, 3a-c, 4a-c. and 5, in conjunction with a disc milling 
cutter as is diagrammatically Illustrated in FIGS. 6 and 7, now makes it 
possible to produce the illustrated contour in a single working operation with 
a single milling tool and a single type of cutting bit. By way of example, 
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FIG. 1 shows the contour of two cutting bits 12 which are arranged in mirror 
image with respect to each other, wherein portions of the common cutting 
edge contour of both cutting bits 12 precisely involve or produce the desired 
profile of the cam 30. The mirror-Image arrangement of two such cutting bits 
12 is easily achieved by turning a cutting bit about its central axis through 
90°, as will be described again hereinafter. 

0044] The cylindrical main part 30 is of an axial length a' which in principle 
can be varied as desired, only as long as it is less than the sum of the 
lengths a of the two straight cutting edge parts 5 of two cutting bits 12 (see 
FIG. 4c). 

0045] FIGS. 2a-c show as a first embodiment of the invention a cutting bit 
10 as can be used for producing corresponding contours. The cutting bit 10 
comprises a substantially cuboidai main portion 1 with an upper face 2 and a 
lower face 3 which are substantially parallel to each other and of a square 
configuration. Provided at two diagonally oppositely disposed corners of the 
upper face 2 are respective raised regions 8 whose top surface 8a is 
substantially parallel to but displaced in relation to a remaining non-raised 
portion of the upper face. Inclined transitional faces 16 form the transition 
from the upper face 2 to the top surface of the raised region 8. Also shown 
at the center of the cuboidai main portion 1 (in FIG. 2a) is a central fixing 
bore 15 which is conically enlarged in its upper region to receive a screw 
head. 

0046] A cutting edge part 5 is formed by the transition between each side 
face and the non-raised portion of the upper face 2. A cutting edge part 6 
is formed by the transition between each side face 4 and a respective top 
face 8a. A cutting edge part 7 is formed by the transition between each side 
face 4 and a respective transitional face 16. The profile configuration of the 
cutting edge parts 5, 6 and 7 can best be seen from FIG. 2b which is a view 
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along arrow A1 onto the cutting bit shown in FIG. 2a. It is to be noted in this 
respect that the raised region 8 which can be seen at the bottom in FIG. 2b 
is displaced reanfl^ardly with respect to the plane of the paper, so that the 
cutting edge profile 5, 6 and 7 In FIG. 2b approximately corresponds to half 
of the profile shown in FIG. 1 . The other half of that profile is obtained 
simply by turning the cutting bit through 90" about the central axis 17, in 
which case then an adjacent side face 4 forms corresponding side edge 
parts with the top side 2 of the cutting bit or with the raised region and the 
transitional face so that overall the profile which is mirrored at the axis 17 In 
relation to FIG. 2b appears, in which case the working region of the cutting 
edge parts 5 overlaps more or less if the condition a' < 2a is satisfied. 
0047] In connection with FIG. 6 this description will also explain hereinafter 
how, by suitably tilting the cutting bits 10, 11 or 12, it Is ensured that only 
the respective forwardly disposed cutting edge parts 5, 6 and 7 come into 
engagement with the surface of the cam to be produced, while the further 
rearwardly disposed second raised comer region 8 of that cutting bit does 
not come into contact with the surface of the workpiece as long as that 
raised corner region is not rotated into an active position. 
0048] In the present case however, in contrast to conventional cutting bits, 
the rake face is not defined by for example the surface 2. Rather during 
use of corresponding cutting bits in accordance with the Invention the chips 
go away along the side faces (rake faces) 4 while portions of the surface 2, 
like the upper side of the raised region 8 and the corresponding transitional 
face 16, respectively form relief surfaces. 

0049] In that respect, if there is a wish to prevent the respectively reanward 
raised region from coming into contact with the surface of the workpiece, the 
cutting bit has what is referred to as negative cutting geometry, that is to say 
the rake face which adjoins the cutting edge and which is formed by one of 
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the side faces 4 forms a negative rake angle with respect to a line 
perpendicular to the produced surface of the workpiece. 
0050] FIG. 3 shows a cutting bit 1 1 in which the lower face 3 is smaller than 
the upper face 2, with the cutting edges being formed at the transition 
thereof to the side faces 4'. By virtue of that fact, the side faces 4' are 
Inclined through an angle of inclination a with respect to the upper face 2 
and the lower face 3 and overall define the face of a truncated pyramid (see 
FIG. 3c which shows a side view of the cutting bit 11 shown in FIG. 3a). 
0051] In that respect, in order to have a positive cutting geometry, the angle 
a must be larger than a tilt angle b which is to be described hereinafter and 
which ensures that the respectively reanvard raised region 8 does not come 
into engagement with the surface of the workpiece. 

0052] FIGS. 4a-c and 5 show a cutting bit 12 in which the upper face 2 and 
the lower face 3 are substantially identical. In that case the upper face 2 
precisely corresponds to the upper face 2 shown in FIG. 2 while the lower 
face 3 is of precisely the same structure and differs in that respect from the 
lower face 3 of the cutting bit shown in FIG. 2. For use when milling a cam 
profile, there is only ever one set of cutting edge parts 5, 6 and 7 that come 
into engagement with the surface of the workpiece. Overall, there are eight 
such cutting edge sets available on the cutting bit 12, more particularly in 
each case four involving a given orientation of the raised parts 8 relative to 
the remaining regions. For example the view shown in [FIG. 4b is also 
achieved by turning the cutting bit 12 about the axis 17 and about the axis 
18 in each case through 180", which each time results in the same view as 
shown in FIG. 4b which is thus to be achieved in four different positions 
(with in each case four different sets of active cutting edge parts 5, 6 and 7) 
of the cutting bit. The arrangement which is of a mirror image configuration 
for that purpose and in which the raised regions which can be seen at 
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bottom right and bottom left in FIG. 4b are not disposed at the rear but at the 
front and conversely the raised regions 8 which can be seen at top right and 
bottom left are behind the plane of the paper, is achieved by rotation through 
90° about the axis 17, whereupon then the same view can again be 
reproduced by rotation through 180° about the axis 17 or about the axis 18 
or about both. 

0053] In that respect FIG. 4b corresponds to a view toward FIG. 4a along 
arrow A5, and FIG. 4c corresponds to a view toward FIG. 4a along arrow 
A6. 

0054] It will be appreciated that because the upper face 2 is of an identical 
configuration to the lower face 3 the conical recessing of the fixing bore 15 is 
also provided from both sides. 

0055] As can also be seen from FIGS. 4a to 4c, the raised regions 8 on the 
underside 3 are arranged in relation to the raised regions 8 at the top side 2 
by a 90°-displacement, i.e., in mutually diagonally opposite corners of the 
cutting bit 12 which is square in plan. However, they could also readily be 
arranged at the same respective corners without this in any way adversely 
affecting the use of those cutting bits 12. 

0056] FIG. 5 once again shows a perspective view of the cutting bit 12 
illustrated in FIG. 4, but without any intention here to provide a true-to-scale 
view of such a cutting bit. It will be clearly seen from this perspective view 
that, depending on the respective orientation of the cutting bit and by 
rotation through 90° about the axis (not shown) through the bore 15, it is 
possible to interchange the relative orientation as between the cutting edge 
parts 5 and 6 so that the profile shown in FIG. 1 can be readily embraced, 
with two successively arranged cutting bits. 

0057] FIG. 6 shows a disc milling cutter 55 with a row of cutting bits 12 
arranged thereon. The milling tool is a relatively large cylindrical disc 55 
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having seats in the form of mounting pockets 50 for the individual cutting bits 
12. The design configuration in principle of the mounting pockets 50 can be 
seen from FIG. 7. R denotes the radius which is to produce the cylindrical 
contour 35 of a cam 30, that is to say the radial position of the cutting edge 
part 5 which extends parallel to the axis of the disc milling cutter 55. In a 
corresponding manner, the raised regions 8 with the cutting edge parts 6 
project in a radial direction somewhat beyond that radius R, with the cutting 
edge part 7 forming the join between the parts 5 and 6. 
0058] As can also be seen from FIG. 6, the cutting bits 12 are tilted with 
respect to the peripheral surface 55a of the cylindrical disc 55 (or in other 
words, with respect to a plane perpendicular to the respective radius vector), 
through the angle p which ensures that the reanward raised comer region 8' 
is within the radius which is cut by the cutting edge part 5, and the forward 
raised corner region 8" is outside of the radius R and does the cutting. In 
the orientation illustrated here, the cylindrical disc 55 rotates in the counter- 
clockwise direction D about an axis which is perpendicular to the plane of 
the paper and from which the radius vector R extends. 
0059] If the positive cutting bits 11 are used instead of the cutting bits 12, it 
is to be noted that the tilt angle b is smaller than the angle of inclination a 
shown in FIG. 3 for the side faces 4' relative to the upper face 2 of the 
cutting bit 11 if a positive cutting geometry is to be guaranteed. 
0060] With the orientation shown in FIG. 6, the side face which is identified 
by way of example with reference numeral 4 on one of the cutting bits 12 is 
the rake face of the cutting edge parts 5, 6 and 7 which are just active at that 
time and which are extending substantially perpendicularly to the plane of 
the paper. 

0061] It will be appreciated that the mounting pockets 50 for the individual 
cutting bits are of such a design configuration that the chips produced can 
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be easily carried away. 

0062] A section from a disc milling cutter 55 with the corresponding 
mounting pockets 50 is diagrammatically shown once again in 
FIG. 7, together with upper and lower cutting bits 12a and 12b which are 
illustrated thereabove and therebeneath respectively and which are to be 
respectively arranged therein, in the respectively required orientation. The 
bits 12a are mounted in pockets 50 that are formed in an edge 55c defined 
by the intersection of the peripheral surface 55a with an end face 55b of the 
disc. The bits 122 are mounted in pockets 50 formed in an edge 55c' 
defined by the intersection of the peripheral surface with an opposite end 
face. The mounting pockets 50 essentially have three mutually 
perpendicularly disposed side walls 51, 52 and 53, wherein the side walls 51 
and 52 come into engagement with two adjacent side faces 4 of a cutting bit 
12a while the side face 53 comes into engagement with a top side 2 or an 
underside 3 of the cutting bit 12a. Not shown in this case are the fixing 
bores 15 for the cutting bits 12a and the corresponding screw threaded 
bores which are provided in the walls 53. 

0063] As will also be seen, the face 53 is also provided with an additional 
opening 54 in which the respective corner region 8 of the cutting bit 12a, 
which is present in that region, can be received. The opening 54 is 
desirably produced by a suitable bore which - disregarding the fact that the 
structure is not shown true to scale in FIG. 7 - is in any event of such a 
dimension that the raised corner region 8 disposed there can be received 
completely in the opening 54. The corner at the transition of the faces 52 
and 53 is also bored out for relief clearance. Depending on the respective 
depth of the mounting pockets 50, that is to say in particular the axial 
dimension of the walls 52 and 53, the diagonally oppositely disposed upper 
region of the wall 53 may also have a corresponding mounting pocket for the 
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raised corner region 8. which is disposed there, of one of the sides of the 
cutting bit 12a. If the cutting edge part 5 however is longer than 
corresponds to the axial length of the walls 52 and 53, that corner region 
does not come into engagement with the wall 53. 
0064] As can also be seen by looking at FIG. 7, the rear wall 53 of the 
mounting pocket extends somewhat inclinedly with respect to the peripheral 
surface of the cylindrical disc 55 and the rear wail 52 also correspondingly 
extends inclinedly relative to a plane defined by the radius vector and the 
axis of the disc 55, in order to ensure that, in the case of the above- 
discussed cutting bit 12a, the raised corner region 8 which can be seen at 
bottom left lies radially within the cutting edge part 5 which can be seen at 
the right. A corresponding consideration also applies for the cutting bit 12c 
shown at bottom right, in which the corner region 8 which can be seen at top 
left must also be disposed radially within the cutting edge part 5 which can 
be seen at the right, more specifically by a dimension 5, as is indicated in 
FIG. 6. 

0065] It will be appreciated that the mounting and holding devices for the 
cutting bits 10, 11 or 12 can also be of different configurations and in 
particular in such a way that the individual cutting bits are adjustable, that is 
to say they can be set in their radial but in particular in their axial position 
(with respect to the axis of the disc milling cutter 55). By axial adjustment of 
the cutting bits, that changes the dimension a' of the cam 30, in which 
respect the amount of adjustment in principle can vary between the value 
zero and at a maximum the value 2a, wherein a corresponds to the length of 
the cutting edge part 5. 

0066] However, a certain degree of overlap of the cutting edge parts 5 of 
the two cutting bits 1 2 arranged on different sides of the disc milling cutter 
55 is always preferred. In particular, their cutting edges can be somewhat 
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recessed or beveled In the corner regions, at the corners 9' at which 
respectively adjacent cutting edge parts 5 meet, as that region is always cut 
by a region, overlapping therewith, of the next following cutting bit. 
0067] The cutting bits are fixed in position by countersunk head screws 
which engage through the fixing bore 15 and which are screwed Into 
corresponding screw threads In the wall 53 of a mounting pocket 50 or into 
some other corresponding mounting arrangement. A particularity of the 
cutting bits 10, 11 and 12 according to the Invention In that respect is that 
the axis of the fixing bore 15 does not extend through the rake faces but 
substantially parallel to the planes of the rake faces which In this case are 
Identical to the side faces 4 and 4'. That permits relatively simple fixing in 
substantially radial bores at the periphery of the disc milling cutter or at the 
bottom of the faces 53 in the mounting pockets 50, as the axis of the fixing 
bore 15 extends substantially parallel to the side faces or rake faces 4, 4', 
that is to say approximately in a radial direction. That makes It possible to 
arrange the cutting bits in a very close pitch relationship, that Is to say at 
very short successive spacings. As in a corresponding fashion more cutting 
bits can be arranged at the periphery of a disc milling cutter of given 
diameter, that considerably enhances the efficiency (that is to say the milling 
capacity) of the milling tool. 



J. Cfl oj. ii: o e !i; iQ^jQ J:;^Q Q 5 
J013 Rec'd PCT/PJQ | 4 DEC 2001 



PCT/EPOO/04757 
Revised-Marked - Specification 

-1- 

CUTTING BIT FOR CAMSHAFT MILLING CUTTERS 
AND DISC MILLING CUTTERS FOR SAME 

Background of Invention 

The present invention concerns a cutting bit for camshaft milling 
5 cutters and a corresponding disc milling cutter for camshaft milling. 

Corresponding cutting bits are already known in the state of the art, which 
comprise a substantially cuboidal cutting body with an upper face and a 
lower face oriented substantially parallel [thereto] to one another and which 
have side faces^ [and cutting] Cutting edges [which] are formed along the 
10 lines of intersection of [those] side faces with the top side and/or the 
underside. 

The cutting bits can be rectangular, preferably square [or also 
generally rectangular] in plan view . When mutually oppositely disposed side 
faces of such cutting bits extend substantially parallel to each other, that 

15 generally involves a negative rake angle, by virtue of the necessity for 
providing a relief surface behind the cutting edge. Cutting bits or cutting 
inserts of that kind are therefore also referred to for the sake of brevity as 
"negative cutting bits". 

If the upper face is smaller than the lower face or vice-versa, then a 

20 cutting edge involving positive cutting geometry can be provided at the 
transition of the side faces which are then correspondingly inclined, in 
relation to the respective larger one of the upper and lower faces. The 
cutting bits according to the present invention can be both positive and 
negative cutting bits or inserts. 

25 Rectangular or preferably square cutting bits of that kind are 

particularly extensively used on milling cutter heads for milling crankshafts 
and camshafts. For that purpose, suitable cutting bits are arranged along 
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the periphery of a cylindrical main portion of a disc milling cutter and such a 
disc milling cutter is then caused to rotate about its axis and is moved in a 
radial direction towards a crankshaft or camshaft which can possibly also be 
rotated about a longitudinal axis so that wide grooves are milled out of an 
5 initially relatively thick, solid metal shaft, In individual regions thereof, and 
the remaining parts thereof are profiled so that the overall result is the 
desired profile of a camshaft or also a crankshaft. 

In that respect, particularly when dealing with camshafts, the situation 
very regularly sees the occurrence of a special profile shape which is 

10 provided between two spaced-apart grooves on a cam which can also be 

present in the form of an eccentrically displaced, cylindrical part. That profile 
is [characterised] characterized by [bevelling] beveling or chamfering of the 
edges, wherein a cylindrical part of slightly smaller diameter again adjoins 
one of those chamfers. 

15 Such a profile can be seen on the part of a camshaft as is illustrated 

in [Figure] FIG. 1 at reference numeral 30 for two cylindrical, non-coaxial 
parts of a camshaft. 

In this case, those parts do not necessarily have to be cylindrical but 
they can be of a cam contour which in principle can be any desired contour 

20 and which deviates from a circular shape which however is not visible In the 
view shown in [Figure] FIG. 1 . 

The production of corresponding profiles is relatively complicated and 
expensive with the cutting bits and milling cutter heads known in the state of 
the art, and conventionally, to produce a profile corresponding to the profile 

25 of the cam 30 in [Figure] FIG. 1 , milling cutter heads with two displaced rows 
of cutting bits are used in order to produce the cylindrical part while two 
further rows of bits are used for producing the chamfers or bevels and the 
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short cylindrical attachment portion. Therefore, if such profiles are to be 
produced in one pass, it is necessary to provide mounting devices for four 
different rows of cutting bits along the periphery of a disc milling cutter which 
is in the basic shape of a cylindrical disc. Unless various types of cutting 
5 inserts are also to be used for that purpose, such a disc milling cutter must 
have four different and in particular differently oriented rows of mounting 
pockets for suitable cutting bits. As moreover the cutting regions of such 
cutting bits must necessarily overlap in order to cover the entire profile, all 
those various cutting bit mountings have to be displaced relative to each 

10 other in the peripheral direction along the outside periphery of a disc milling 
cutter, which in turn means that the cutting bits which are to produce one 
and the same part of the profile must be at relatively large spacings relative 
to each other. That reduces the capacity and efficiency of corresponding 
milling cutters. Alternatively, it would be possible for the various parts of the 

15 profile to be produced in a plurality of working operations involving various 
milling cutter heads, which however is detrimental in terms of efficiency of 
production. 

In comparison with that state of the art, the object of the present 
invention is to provide a cutting bit and a corresponding disc milling cutter 

20 which are simpler to produce and by virtue of the use of which^ it is possible 
to produce cam profiles with a straight main part (for example cylindrical) 
which is parallel to the axis, bevels at the edges and/or at one or both sides 
extension portions of smaller diameter, at a higher level of efficiency. 
Summary of the Invention 

25 In terms of the cutting bit that obtain is attained in that the upper face 

and/or the lower face have at diagonally oppositely disposed corners raised 
corner regions which project above the plane of the respective upper face 
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and lower face respectively and which extend as far as the side faces so 
that the cutting edges are at least partially formed by the lines of intersection 
of the side faces with the surfaces of the raised corner regions. 

In other respects the remaining part of the cutting edges is formed in 
5 conventional manner between the line of intersection between an upper face 
or a lower face and the respective side faces. The cutting edge therefore 
comprises two cutting edge regions with in principle any transitional region 
therebetween, the cutting edge regions being displaced in the direction of 
the thickness of the cutting bit (thickness = spacing between the upper and 
10 the lower faces). 

If bevels or chamfers of edges are to be produced on the cam profile, 
then the transitional region should entail [the] a corresponding inclination of 
the bevel face. 

Such a cutting bit can be arranged at the periphery of a disc milling 
1 5 cutter in such a way that, apart from tilting through a relief angle which is to 
be set, the upper and the lower faces respectively are disposed parallel to a 
plane which is perpendicular to a radius vector, facing towards the cutting 
bit, of the cylindrical disc milling cutter. That means that the cutting edge 
part which is formed in the raised corner region of a cutting bit is at a 
20 somewhat greater spacing from the axis of the cylinder of the disc milling 

cutter than the remaining part which is formed between the upper and lower 
faces respectively and the side face, wherein at least the last-mentioned 
cutting edge part extends parallel to the axis of the disc milling cutter. 

The transition between the cutting edge part in the raised region and 
25 the remaining region of the cutting bit [bridges over] extends across that 

differing radial spacing from the axis of the cylinder of the disc milling cutter 
and thus, when milling a camshaft profile, it produces the [bevelled] beveled 
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part in the edge region of a cam. 

If, as is provided in the preferred embodiment of the Invention, the 
cutting bits according to the Invention are of a mirror-Image symmetrical 
configuration in relation to a diagonal (in plan view onto the upper or lower 
5 face), preferably being of a mirror image symmetry configuration in relation 
to both diagonals, then the cutting edge parts formed by the raised region, 
along adjacent side faces, are of respectively equal length, and the 
transitional regions are also of respectively equal length and involve the 
same Inclination. This means that, when the cutting bit is turned through 90° 

1 0 about an axis perpendicular to the upper and lower face, the relative 

arrangement of the raised region and the remaining cutting edge part is 
merely Interchanged and accordingly a mirror-image profile Is produced. 
Therefore, simply by turning the cutting bit through 90°, It is possible to use 
one and the same cutting bit both for the right-hand edge or bevel profile 

15 and also for the left-hand edge or bevel profile of a cam. If the raised region 
has a surface which is substantially parallel to the upper or lower face 
respectively of the cutting Insert, then the cutting edge part provided thereon 
is operative to form a part of the cam face which Is parallel to the main face 
of the cam but Is of a smaller radius, that is to say for example the radius of 

20 the short cylindrical projection portion 36 in [Figure] FIG. 1 . 

Preferably, the cutting bits according to the invention are arranged 
along the two edges of a milling tool In the form of a cylindrical disc in 
mounting pockets which are arranged in mutually displaced relationship, In 
such a way that the raised regions respectively form the radially outward and 

25 also axially furthest outwardly disposed portions of the milling tool. That 

overall affords a profile as is shown at top right in [Figure] FIG. 1 in the form 
of a cutting profile 38 projecting over the cam profile. When the cutting bits 
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are arranged in that way moreover the side faces respectively adjoining a 
cutting edge act as rake faces, in contrast to the conventional use of 
corresponding cutting bits in which the top side and the underside are each 
in the form of rake faces. 
5 If the raised corner regions are provided at the top side and the 

underside of the cutting bit, then a total of eight usable cutting edges are 
available on each cutting bit, which cutting edges by rotation of the cutting 
bits through 90° about an axis extending perpendicularly to the upper and 
lower faces or about an axis extending perpendicularly to two side faces can 

10 be moved into their active cutting position, whereby firstly four of those 

cutting edges can be used and finally the cutting bits, after rotation through 
90** about the above-mentioned axis, along the one edge of the disc milling 
cutter in the form of the cylindrical disc, can also be replaced by those of the 
other edge, in which case then also the four remaining cutting edges can be 

15 successively moved into the active position by suitable rotation. 

It will be seen that in that way it is possible to employ a single type of 
cutting bit and to make use thereof in a highly effective manner as each of 
those cutting bits has eight usable cutting edges. If however the desire is to 
provide the cutting edges only at the transition of the side faces to the upper 

20 face, there are still four cutting edges available by the cutting bits being 

turned or interchanged, and those cutting edges in their entirety always form 
the desired profile. 

If the arrangement is restricted to cutting edges along the periphery of 
the upper face (and the associated corner regions), it is also possible to 

25 impart a positive cutting geometry to the cutting bit by the side faces being 
inclined, thereby forming a truncated pyramid shape. In that case, it is 
possible to provide a positive rake angle at the cutting edge, in spite of 
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maintaining a suitable relief angle. 

It will be appreciated that the width of a corresponding disc milling 
cutter is matched to the overall length of the cutting edges of the 
corresponding cutting inserts so that those cutting edges of the two different 
5 rows of cutting bits which are arranged along the respective edges of a 

milling cutter body in the form of a cylindrical disc overlap each other in the 
axial direction so that it is possible to produce the entire cam profile shown 
in [Figure] FIG. 1 . 

It will be appreciated however that the production of different profile 

10 shapes from those shown in the Figures is also made possible by differently 
shaping the raised regions, for example not in the form of a flat face parallel 
to the upper and lower face respectively. 

It will further be appreciated that the size of the cutting bits or the 
length of the respective cutting edges and the corresponding width of the 

15 disc milling cutter are matched to the profile which is to be specifically 
produced. In that respect however it is entirely possible to produce the 
same cam profile in different widths (or of different axial lengths) by using 
milling cutter heads of different widths or by virtue of different depths for 
suitable mounting pockets for the cutting bits, with one and the same type 

20 and one and the same size of cutting bits. In particular the cutting bits can 
be secured to the disc milling cutter axially displaceably (if necessary also 
radially displaceably or rotatably through small angles). 

Desirably, the mounting devices or the mounting pockets on a disc 
milling cutter are adapted to receive a basically cuboidal cutting bit body, 

25 that is to say they have essentially three mutually perpendicular support 

faces of which one support face (apart from a relief angle which is to be set) 
is arranged substantially perpendicularly to a radius vector of the disc milling 
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cutter, which faces towards that mounting pocket, one wall of the mounting 
pocket is in a plane substantially perpendicular to the axis of the disc milting 
cutter, and the third one (once again apart from tilting to produce a relief 
angle) is substantially parallel to a plane which is defined by the axis and the 
5 radius vector facing towards the mounting pocket. 

In that respect, at least when using double-sided cutting bits, that is to 
say cutting bits which have cutting edges at the transition of the side faces 
both to the upper face and also to the lower face, at least the contact face 
which is approximately parallel to the radius vector should have an opening 
10 to receive the raised corner region of a cutting bit. That makes it possible 
moreover for the cutting bit to bear over a large area against the faces of 
appropriate mounting pockets and makes it possible for the raised regions 
and the cutting edges provided thereon not to be loaded in their non-active 
position within the mounting pockets. 

15 Brief Descri ption of the Drawings 

Further advantages, features and possible uses of the present 
invention will be clearly apparent from the description hereinafter of a 
preferred embodiment and the Figures relating thereto, in which: 

[Figure] FIG. 1 shows a part of a camshaft having two cylindrical, 
20 non-concentric cams of a given cam profile being cut b y two cutting bits 
according to the present invention . 

FIG. 2a shows a top view of a first embodiment of a cutting b it having 
four negative cutting edges, according to the present invention . 

FIG. 2b shows a side view of Figur e 2a taken in the direction of arrow 

25 M- 
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FI G. 2c shows a side view of Figure 2a taken in the direction of arrow 

A2. 

FIG. 3a shows a top view of a second embodiment of a cutting hit 
having positive cutting edges, according to the present invention . 

FIG. 3b shows a side view of Figure 3a taken in the direction of arrow 

A3. 

FIG. 3c shows a side view of Figure 3a taken the dire ction of arrow 

A4. 

FIG. 4a is a top view of a third embodiment of a cutting bit, which is 
double-sided and has eight usable cutting edges, according to the present 
invention . 

FIG. 4b is a side view of FIG. 4a taken in the direction of arrow A5 . 

FIG. 4c is a si de view of FIG. 4a taken in the direction of arrow A6 . 

[Figure 2 shows various views of a first embodiment of a cutting bit 
with four negative cutting edges, 

Figure 3 shows a cutting bit similar to Figure 2 but with positive 
cutting edges, 

Figure 4 shows various views of a double-sided cutting bit with a total 
of eight usable cutting edges,] 

[Figure] FIG. 5 shows a diagrammatic perspective view of the cutting 
bit of [Figure] FIG. 4. 

[Figure] FIG. 6 shows a section of a disc milling cutter having a 
plurality of cutting bits as shown in [Figure] FIG. 4 which are arranged 
thereon and accommodated in suitable openings, [and] 
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[Figure] FIG. 7 is a perspective view of two mounting pockets 
in a disc milling cutter for cutting bits as shown in [Figures 4 and 5] 
FIGS. 4a-c and 5a-c. 



Detailed Description of Preferred Embodiments of the Invention 
5 Referring to Figure 1 , shown therein is a more or less 

diagrammaticaliy illustrated part of a camshaft, with a shaft axis 40 and a 
cylindrical shaft part 20 which is concentric thereto. That cylindrical shaft 
part 20 is firstly produced independently of the cam contour by milling or 
tuming. 

10 Shown on both sides of the cylindrical shaft part 20 are cams 30 

which in tenns of their profile are in mirror image relationship with each other 
but in other respects are identical in configuration, while however being 
displaced in a radial direction in opposite directions with respect to the shaft 
axis 40. 

1 5 The cams 30 can be circular In axial view thereonto, but they may 

also be of another peripheral contour. The cams 30 comprise a cylindrical 
main part 35 whose edges are [bevelled] beveled on both sides along bevel 
faces 37. Also adjoining the bevel 37 at one side is a respective cylindrical 
part 36 which is of somewhat smaller diameter than the cylindrical main part 

20 35 and which is also shorter. In the case of non-cylindrical cams, the 

contour which can be seen in [Figure] FIG. 1 is the same and the parts 35 
and 36 are then of the same non-cylindrical contour in each case with the 
same stepped configuration or diametral difference. 

It will be appreciated that the camshaft generally has more than two 

25 cams and more than one cylindrical part and that it can be envisaged as 
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being correspondingly supplemented and extended in both axial directions. 
In that respect the Individual cams 30 may also be eccentrically displaced In 
different directions with respect to the shaft axis 40. 

The above-described cam contour occurs very frequently and on a 
5 regularly recurrent basis in camshafts. Conventionally, that contour could be 
produced only with a plurality of various cutting bits and often only in a 
plurality of working operations with separate milling cutters. Use of the 
cutting bits in accordance with the present invention, as are shown byway 
of example in [Figures 2 to 5] FIGS. 2a-c. 3a-c. 4a-c. and 5 . in conjunction 

10 with a disc milling cutter as is diagrammatically illustrated in [Figures] FIGS. 
6 and 7, now makes it possible to produce the illustrated contour in a single 
working operation with a single milling tool and a single type of cutting [bits] 
bit . By way of example, [Figure] FIG. 1 shows the contour of two cutting bits 
12 which are arranged in mirror image with respect to each other, wherein 

15 portions of the common cutting edge contour of both cutting bits 12 precisely 
involve or produce the desired profile of the cam 30. The mirror-image 
arrangement of two such cutting bits 12 is easily achieved by turning a 
cutting bit about its central axis through 90°, as will be described again 
hereinafter. 

20 The cylindrical main part [35] 30 is of an axial length a' which in 

principle can be varied as desired, only as long as it is less than the sum of 
the lengths a of the two straight cutting edge parts 5 of two cutting bits 12 
(see [Figure] FIG. 4c). 

[Figure 2 shows] FIGS. 2a-c show as a first embodiment of the 

25 invention a cutting bit 10 as can be used for producing corresponding 

contours. The cutting bit 10 comprises a substantially cuboidal main portion 
1 with an upper face 2 and a lower face 3 which are substantially parallel to 
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each other and of a square configuration. Provided at two diagonally 
oppositely disposed corners of the upper face 2 are respective raised 
regions g whose tSU surface 8a is substantially parallel ia but displaced in 
relation to a remaining non-raised portion of the upper face[, while inclinedly 
5 extending]^ Inclined transitional faces 16 form the transition from the upper 
face 2 to the top surface of the raised region 8. Also shown at the [centre] 
center of the cuboidal main portion 1 (in [Figure] FIG. 2a) is a central fixing 
bore 1 5 which is conically enlarged in its upper region to receive a screw 
head. 

10 [Cutting edge parts 5, 6 and 7 are formed by the transition between 

the respective side faces 4 and the upper face 2 or the raised part 8 
provided thereon, and the transitional faces 16 ] A cutting edge part 5 Is 
formed bv the transition between each side face and the non-raised portion 
of the upper face 2. A cutting edge part 6 is formed bv the transition 

15 between each side face 4 and a respective top face 8a. A cutting edge part 
7 is formed by the transition between each side face 4 and a respective 
transitional face 16 . The profile configuration of the cutting edge parts 5, 6 
and 7 can best be seen from [Figure] FIG. 2b which is a view [from the left] 
along arrow A1 onto the cutting bit shown in [Figure] FIG. 2a. It is to be 

20 noted in this respect that the raised region 8 which can be seen at the 

bottom in [Figure] FIG. 2b is displaced reanwardly with respect to the plane 
of the paper, so that the cutting edge profile 5, 6 and 7 in FIG. 2b 
approximately corresponds to half of the profile shown in [Figure] FIG. 1 . 
The other half of that profile is obtained simply by turning the cutting bit 

25 through 90** about the central axis 17, in which case then an adjacent side 
face 4 forms corresponding side edge parts with the top side 2 of the cutting 
bit or with the raised region and the transitional face so that overall the 
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profile which is mirrored at the axis 17 in relation to [Figure] FIG. 2b 
appears, in which case the working region of the cutting edge parts 5 
overlaps more or less if the condition a' < 2a is satisfied. 

In connection with [Figure] FIG. 6 this description will also explain 
5 hereinafter how, by suitably tilting the cutting bits 10, 11 or 12, it is ensured 
[this ensures] that only the respective fonwardly disposed cutting edge parts 
5, 6 and 7 come into engagement with the surface of the cam to be 
produced, while the further rearward ly disposed second raised corner region 
8 of that cutting bit does not come into contact with the surface of the 
10 workpiece as long as that raised corner region is not rotated into an active 
position. 

In the present case however, in contrast to conventional cutting bits, 
the rake face is not defined by for example the surface 2[, but rather in the]^ 
Rather during use of corresponding cutting bits in accordance with the 

15 invention the chips go away [on] along the side faces (rake faces) 4 while 
portions of the surface 2, like the upper side of the raised region 8 and the 
corresponding transitional face 16, respectively form relief surfaces. 

In that respect, if there is a wish to prevent the respectively rearward 
raised region from coming into contact with the surface of the workpiece, the 

20 cutting bit has what is referred to as negative cutting geometry, that is to say 
the rake face which adjoins the cutting edge and which is formed by one of 
the side faces 4 forms a negative rake angle with respect to a line 
perpendicular to the produced surface of the workpiece. 

[Figure] FIG. 3 shows a cutting bit 11 in which the lower face 3 is 

25 smaller than the upper face 2, with the cutting edges being formed at the 

transition thereof to the side faces 4'. By virtue of that fact, the side faces 4' 
are inclined through an angle of inclination a with respect to the upper face 2 
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and the lower face 3 and overall define the face of a truncated pyramid (see 
[Figure] FIG. 3c which shows a side view [from above onto] of the cutting bit 
1 1 shown in [Figure] FIG. 3a). 

In that respect, in order to have a positive cutting geometry, the angle 
5 a must be larger than a tilt angle b which is to be described hereinafter and 
which ensures that the respectively reanA^ard raised region 8 does not come 
into engagement with the surface of the workpiece. 

[Figures 4] FIGS. 4a-c and 5 show a cutting bit 12 in which the upper 
face 2 and the lower face 3 are substantially identical. In that case the 

10 upper face 2 precisely corresponds to the upper face 2 shown in [Figure] 

FIG. 2 while the lower face 3 is of precisely the same structure and differs in 
that respect from the lower face 3 of the cutting bit shown in [Figure] FIG. 2. 
For use when milling a cam profile, there is only ever one set of cutting edge 
parts 5, 6 and 7 that come into engagement with the surface of the 

15 workpiece. Overall, there are eight such cutting edge sets available on the 
cutting bit 12, more particularly in each case four involving a given 
orientation of the raised parts 8 relative to the remaining regions. For 
example the view shown in [Figure] FIG. 4b is also achieved by turning the 
cutting bit 12 about the axis 17 and about the axis 18 in each case through 

20 180°, which each time results in the same view as shown in [Figure] FIG. 4b 
which is thus to be achieved in four different positions (with in each case 
four different sets of active cutting edge parts 5, 6 and 7) of the cutting bit. 
The arrangement which is of a mirror image configuration for that purpose 
and in which the raised regions which can be seen at bottom right and 

25 bottom left in [Figure] FIG. 4b are not disposed at the rear but at the front 
and conversely the raised regions 8 which can be seen at top right and 
bottom left are behind the plane of the paper, is achieved by rotation through 
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90° about the axis 17, whereupon then the same view can again be 
reproduced by rotation through 180° about the axis 17 or about the axis 18 
or about both. 

In that respect [Figure] FIG. 4b corresponds to a view [onto] toward 
5 [Figure] FIG. 4a along arrow A5. [from the left] and [Figure] FIG. 4c 

corresponds to [the] a view [onto Figure] toward FIG. 4a [from above] along 
arrow A6 . 

It will be appreciated that because the upper face 2 is of an identical 
configuration to the lower face 3 the conical recessing of the fixing bore 15 is 

10 also provided from both sides. 

As can also be seen from [Figures] FIGS. 4a to 4c, the raised regions 
8 on the underside 3 are arranged in relation to the raised regions 8 at the 
top side 2 by a 90°-displacement. i.e.. in [at the 90°-displaced,] mutually 
diagonally opposite corners of the cutting bit 12 which is sguare in plan. 

15 However, they could also readily be arranged at the same respective 

corners without this in any way adversely affecting the use of those cutting 
bits 12. 

[Figure] FIG. 5 once again shows a perspective view of the cutting bit 
12 illustrated in [Figure] FIG. 4, but without any intention here to provide a 

20 true-to-scale view of such a cutting bit. It will be clearly seen from this 

perspective view that, depending on the respective orientation of the cutting 
bit and by rotation through 90° about the axis (not shown) through the bore 
15, it is possible to interchange the relative orientation as between the 
cutting edge parts 5 and 6 so that the profile shown in [Figure] FIG. 1 can be 

25 readily embraced, with two successively arranged cutting bits. 

[Figure] FIG. 6 shows a disc milling cutter 55 with a row of cutting bits 
12 arranged thereon. The milling tool is a relatively large cylindrical disc 55 
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having seats in the form of mounting pockets 50 for the individual cutting bits 
12. The design configuration in principle of the mounting pockets 50 can be 
seen from [Figure] FIG. 7. R denotes the radius which is to produce the 
cylindrical contour 35 of a cam 30, that is to say the radial position of the 
5 cutting edge part 5 which extends parallel to the axis of the disc milling 

cutter 55. In a corresponding manner, the raised regions 8 with the cutting 
edge parts 6 project in a radial direction somewhat beyond that radius R, 
with the cutting edge part 7 forming the join between the parts 5 and 6. 

As can also be seen from [Figure] FIG. 6, the cutting bits 12 are tilted 

10 with respect to the peripheral surface 55a of the cylindrical disc 55 (or in 
other words, with respect to a plane perpendicular to the respective radius 
vector), through [an] the angle 3 which ensures that the [respective] 
rearward raised corner region [8] 81 is within the radius which Is cut by the 
cutting edge part 5. and the fonward raised corner reolon 8" Is outside of the 

15 radius R and does the cutting . In the orientation illustrated here, the 

cylindrical disc 55 rotates In the counter-clockwise direction D about an axis 
which Is perpendicular to the plane of the paper and from which the radius 
vector R extends. 

If the positive cutting bits 11 are used instead of the cutting bits 12, it 

20 is to be noted that the tilt angle b is smaller than the angle of inclination a 
shown in [Figure] FIG. 3 for the side faces 4' relative to the upper face 2 of 
the cutting bit 1 1 if a positive cutting geometry Is to be guaranteed. 

With the orientation shown in [Figure] FIG. 6, the side face which is 
identified by way of example with reference numeral 4 on one of the cutting 

25 bits 1 2 Is the rake face of the cutting edge parts 5, 6 and 7 which are just 
active at that time and which are extending substantially perpendicularly to 
the plane of the paper. 
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It will be appreciated that the mounting pockets 50 for the individual 
cutting bits are of such a design configuration that the chips produced can 
be easily carried away. 

A section from a disc milling cutter 55 with the corresponding 
5 mounting pockets 50 is diagrammatically shown once again in [Figure] 
FIG. 7, together with [the] upper and lower cutting bits [1 2] 12a and 12b 
which are illustrated thereabove and therebeneath respectively and which 
are to be respectively arranged therein, In the respectively required 
orientation. The bits 12a are mounted in pockets 50 that are formed In an 

10 edge 55c defined by the intersection of the peripheral surface 55a with an 
end face 55b of the disc. The bits 122 are mounted in pockets 50 formed in 
an edge 55c' defined by the intersection of the peripheral surface with an 
o pposite end face . The mounting pockets 50 essentially have three 
mutually perpendicularly disposed side walls 51, 52 and 53, wherein the 

15 side walls 51 and 52 come into engagement with two adjacent side faces 4 
of a cutting bit [12] 12a while the side face [52] ^ comes into engagement 
with a top side 2 or an underside 3 of the cutting bit [12] 12a. Not shown In 
this case are the fixing bores 15 for the cutting bits [12] 12a and the 
corresponding [screwthreaded] screw threaded bores which are provided in 

20 the walls 53. 

As will also be seen, the face 53 is also provided with an additional 
opening 54 in which the respective corner region 8 of the cutting bit [12] 
12a, which is present in that region, can be received. The opening 54 is 
desirably produced by a suitable bore which - disregarding the fact that the 

25 structure Is not shown true to scale in [Figure] FIG. 7 - is [at] in any event of 
such a dimension that the raised corner region 8 disposed there can [at any 
event] be received completely in the opening 54. The corner at the 
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transition of the faces [52/53] 52 and 53 is also bored out for relief 
clearance. Depending on the respective depth of the mounting pockets 50, 
that is to say in particular the axial dimension of the walls 52 and 53, the 
diagonally oppositely disposed upper region of the wall 53 may also have a 
5 corresponding mounting pocket for the raised corner region 8, which is 

disposed there, of one of the sides of the cutting bit [1 2] 12a . If the cutting 
edge part 5 however is longer than corresponds to the axial length of the 
walls 52 and 53, that corner region does not come into engagement with the 
wall 53. 

10 As can also be seen by looking at [Figure] FIG. 7, the rear wall 53 of 

the mounting pocket extends somewhat inclinedly with respect to the 
peripheral surface of the cylindrical disc 55 and the rear wall 52 also 
correspondingly extends inclinedly relative to a plane defined by the radius 
vector and the axis of the disc 55, in order to ensure that, in the case of the 

15 above-discussed cutting bit [12] 12a . the raised corner region 8 which can 
be seen at bottom left lies radially within the cutting edge part 5 which can 
be seen [from] al the right. A corresponding consideration also applies for 
the cutting bit 12c shown at bottom right, in which the corner region 8 which 
can be seen at top left must also be disposed radially within the cutting edge 

20 part 5 which can be seen at the right, more specifically by a dimension 6, as 
is indicated in [Figure] FIG. 6. 

It will be appreciated that the mounting and holding devices for the 
cutting bits 10, 1 1 or 12 can also be of different configurations and in 
particular in such a way that the individual cutting bits are adjustable, that is 

25 to say they can be set in their radial but in particular in their axial position 

(with respect to the axis of the disc milling cutter 55). By axial adjustment of 
the cutting bits, that changes the dimension a' of the cam 30, in which 
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respect the amount of adjustment in principle can vary between the value 
zero and at a maximum the value 2a, wherein a corresponds to the length of 
the cutting edge part 5. 

However, a certain degree of overlap of the cutting edge parts 5 of 
5 the two cutting bits 12 arranged on different sides of the disc milling cutter 
55 is always preferred. In particular, their cutting edges can be somewhat 
recessed or [bevelled] beveled in the corner regions, at the corners 9' at 
which respectively adjacent cutting edge parts 5 meet, as that region is 
always cut by a region, overlapping therewith, of the next following cutting 
10 bit. 

The cutting bits are fixed in position by countersunk head screws 
which engage through the fixing bore 15 and which are screwed into 
corresponding [screwthreads] screw threads in the wall 53 of a mounting 
pocket 50 or into some other corresponding mounting arrangement. A 

15 particularity of the cutting bits 10, 1 1 and 12 according to the invention in 

that respect is that the axis of the fixing bore 15 does not extend through the 
rake faces but substantially parallel to the planes of the rake faces which in 
this case are identical to the side faces 4 and 4'. That permits relatively 
simple fixing in substantially radial bores at the periphery of the disc milling 

20 cutter or at the bottom of the faces 53 in the mounting pockets 50, as the 
axis of the fixing bore 1 5 extends substantially parallel to the side faces or 
rake faces 4, 4', that is to say approximately in a radial direction. That 
makes it possible to arrange the cutting bits in a very close pitch 
relationship, that is to say at very short successive spacings. As in a 

25 corresponding fashion more cutting bits can be arranged at the periphery of 
a disc milling cutter of given diameter, that considerably enhances the 
efficiency (that is to say the milling capacity) of the milling tool. 
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KWP 11476 WO 

Cutting bit for camshaft milling cutters and disc milling cutters for same 



Tlie present invention concerns a cutting bit for camshaft milling 
cutters and a corresponding disc milling cutter for camshaft milling. 
Corresponding cutting bits are already known in the state of the art, which 
comprise a substantially cuboidal cutting body with an upper face and a 
lower face substantially parallel thereto and which have side faces and 
cutting edges which are formed along the lines of intersection of those 
side faces with the top side and/or the underside. 

The cutting bits can be square or also generally rectangular in plan. 
When mutually oppositely disposed side faces of such cutting bits extend 
substantially parallel to each other, that generally involves a negative rake 
angle, by virtue of the necessity for a relief surface behind the cutting 
edge. Cutting bits or cutting Inserts of that kind are therefore also 
referred to for the sake of brevity as "negative cutting bits". 

If the upper face is smaller than the lower face or vice-versa, then a 
cutting edge involving positive cutting geometry can be provided at the 
transition of the side faces which are then correspondingly inclined, in 
relation to the respective larger one of the upper and lower faces. The 
cutting bits according to the present invention can be both positive and 
negative cutting bits or inserts. 

Rectangular or preferably square cutting bits of that kind are 
particularly extensively used on milling cutter heads for milling crankshafts 
and camshafts. For that purpose, suitable cutting bits are arranged along 
the periphery of a cylindrical main portion of a disc milling cutter and such 
a disc milling cutter is then caused to rotate about its axis and is moved in 
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a radial direction towards a cranl<shaft or camshaft which can possibly also 
be rotated about a longitudinal axis so tliat wide grooves are nnilled out of 
an Initially relatively thick, solid metal shaft, in individual regions thereof, 
and the remaining parts thereof are profiled so that the overall result is 
the desired profile of a camshaft or also a crankshaft. 

In that respect, particularly when dealing with camshafts, the 
situation very regularly sees the occurrence of a special profile shape 
which is provided between two spaced-apart grooves on a cam which can 
also be present in the form of an eccentrically displaced, cylindrical part. 
That profile Is characterised by bevelling or chamfering of the edges, 
wherein a cylindrical part of slightly smaller diameter again adjoins one of 
those chamfers. 

Such a profile can be seen on the part of a camshaft as is illustrated 
in Figure 1 at reference numeral 30 for two cylindrical, non-coaxial parts 
of a camshaft. 

In this case, those parts do not necessarily have to be cylindrical 
but they can be of a cam contour which in principle can be any desired 
contour and which deviates from a circular shape which however is not 
visible in the view shown in Figure 1. 

The production of corresponding profiles is relatively complicated 
and expensive with the cutting bits and milling cutter heads known in the 
state of the art, and conventionally, to produce a profile corresponding to 
the profile of the cam 30 in Figure 1, milling cutter heads with two 
displaced rows of cutting bits are used in order to produce the cylindrical 
part while two further bits are used for producing the chamfers or bevels 
and the short cylindrical attachment portion. Therefore, if such profiles 
are to be produced in one pass, it is necessary to provide mounting 
devices for four different rows of cutting bits along the periphery of a disc 
milling cutter which is in the basic, shape of a cylindrical disc. Unless 
various types of cutting inserts are also to be used for that purpose, such 
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a disc milling cutter must have four different and In particular differently 
oriented rows of mounting pockets for suitable cutting bits. As moreover 
the cutting regions of such cutting bits must necessarily overlap in order 
to cover the entire profile, all those various cutting bit mountings have to 
be displaced relative to each other In the peripheral direction along the 
outside periphery of a disc milling cutter, which in turn means that the 
cutting bits which are to produce one and the same part of the profile 
must be at relatively large spacings relative to each other. That reduces 
the capacity and efficiency of corresponding milling cutters. Alternatively, 
it would be possible for the various parts of the profile to be produced in a 
plurality of working operations involving various milling cutter heads, 
which however is detrimental in terms of efficiency of production. 

In comparison with that state of the art, the object of the present 
invention is to provide a cutting bit and a corresponding disc milling cutter 
which are simpler to produce and by virtue of the use of which it is 
possible to produce cam profiles with a straight main part (for example 
cylindrical) which is parallel to the axis, bevels at the edges and/or at one 
or both sides extension portions of smaller diameter, at a higher level of 
efficiency. 

In terms of the cutting bit that obtain is attained in that the upper 
face and/or the lower face have at diagonally oppositely disposed corners 
raised corner regions which project above the plane of the respective 
upper face and lower face respectively and which extend as far as the side 
faces so that the cutting edges are at least partially formed by the lines of 
intersection of the side faces with the surfaces of the raised corner 
regions. 

In other respects the remaining part of the cutting edges is formed 
in conventional manner between the line of intersection between an upper 
face or a lower face and the respective side faces. The cutting edge 
therefore comprises two cutting edge regions with in principle any 



transitional region therebetween, the cutting edge regions being displaced 
in the direction of the thickness of the cutting bit (thicl<ness = spacing 
between the upper and the lower faces). 

If bevels or chamfers of edges are to be produced on the cam 
profile, then the transitional region should entail the corresponding 
inclination of the bevel face. 

Such a cutting bit can be arranged at the periphery of a disc milling 
cutter in such a way that, apart from tilting through a relief angle which is 
to be set, the upper and the lower faces respectively are disposed parallel 
to a plane which is perpendicular to a radius vector, facing towards the 
cutting bit, of the cylindrical disc milling cutter. That means that the 
cutting edge part which is formed in the raised corner region of a cutting 
bit is at a somewhat greater spacing from the axis of the cylinder of the 
disc milling cutter than the remaining part which is formed between the 
upper and lower faces respectively and the side face, wherein at least the 
last-mentioned cutting edge part extends parallel to the axis of the disc 
milling cutter. 

The transition between the cutting edge part in the raised region 
and the remaining region of the cutting bit bridges over that differing 
radial spacing from the axis of the cylinder of the disc milling cutter and 
thus, when milling a camshaft profile, it produces the bevelled part in the 
edge region of a cam. 

If, as is provided in the preferred embodiment of the invention, the 
cutting bits according to the invention are of a mirror-image symmetrical 
configuration in relation to a diagonal (in plan view onto the upper or 
lower face), preferably being of a mirror image symmetry configuration in 
relation to both diagonals, then the cutting edge parts formed by the 
raised region, along adjacent side faces, are of respectively equal length, 
and the transitional regions are also of respectively equal length and 
involve the same inclination. This means that, when the cutting bit is 
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turned through 90° about an axis perpendicular to the upper and lower 
face, the relative arrangement of the raised region and the remaining 
cutting edge part is merely interchanged and accordingly a mirror-image 
profile Is produced. Therefore, simply by turning the cutting bit through 
90°, it is possible to use one and the same cutting bit both for the right- 
hand edge or bevel profile and also for the left-hand edge or bevel profile 
of a cam. If the raised region has a surface which is substantially parallel 
to the upper or lower face respectively of the cutting Insert, then the 
cutting edge part provided thereon is operative to form a part of the cam 
face which is parallel to the main face of the cam but is of a smaller 
radius, that is to say for example the radius of the short cylindrical 
projection portion 36 in Figure 1. 

Preferably, the cutting bits according to the invention are arranged 
along the two edges of a milling tool in the form of a cylindrical disc in 
mounting pockets which are arranged in mutually displaced relationship, in 
such a way that the raised regions respectively form the radially outward 
and also axially furthest outwardly disposed portions of the milling tool. 
That overall affords a profile as is shown at top right in Figure 1 in the 
form of a cutting profile 38 projecting over the cam profile. When the 
cutting bits are arranged in that way moreover the side faces respectively 
adjoining a cutting edge act as rake faces, in contrast to the conventional 
use of corresponding cutting bits in which the top side and the underside 
are each in the form of rake faces. 

If the raised corner regions are provided at the top side and the 
underside of the cutting bit, then a total of eight usable cutting edges are 
available on each cutting bit, which cutting edges by rotation of the cutting 
bits through 90° about an axis extending perpendicularly to the upper and 
lower faces or about an axis extending perpendicularly to two side faces 
can be moved into their active cutting position, whereby firstly four of 
those cutting edges can be used and finally the cutting bits, after rotation 
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through 90° about the above-mentioned axis, along the one edge of the 
disc milling cutter in the form of the cylindrical disc, can also be replaced 
by those of the other edge, in which case then also the four remaining 
cutting edges can be successively moved into the active position by 
suitable rotation. 

It will be seen that in that way it is possible to employ a single type 
of cutting bit and to make use thereof in a highly effective manner as each 
of those cutting bits has eight usable cutting edges. If however the desire 
is to provide the cutting edges only at the transition of the side faces to 
the upper face, there are still four cutting edges available by the cutting 
bits being turned or interchanged, and those cutting edges in their entirety 
always form the desired profile. 

If the arrangement is restricted to cutting edges along the 
periphery of the upper face (and the associated corner regions), it is also 
possible to impart a positive cutting geometry to the cutting bit by the 
side faces being inclined, thereby forming a truncated pyramid shape. In 
that case, it is possible to provide a positive rai<e angle at the cutting 
edge, in spite of maintaining a suitable relief angle. 

It will be appreciated that the width of a corresponding disc milling 
cutter is matched to the overall length of the cutting edges of the 
corresponding cutting inserts so that those cutting edges of the two 
different rows of cutting bits which are arranged along the respective 
edges of a milling cutter body In the form of a cylindrical disc overlap each 
other in the axial direction so that it is possible to produce the entire cam 
profile shown In Figure 1. 

It will be appreciated however that the production of different 
profile shapes from those shown in the Figures is also made possible by 
differently shaping the raised regions, for example not in the form of a flat 
face parallel to the upper and lower face respectively. 

It will further be appreciated that the size of the cutting bits or the 
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length of the respective cutting edges and the corresponding width of the 
disc milling cutter are matched to the profile which is to be specifically 
produced. In that respect however it Is entirely possible to produce the 
same cam profile in different widths (or of different axial lengths) by using 
milling cutter heads of different widths or by virtue of different depths for 
suitable mounting pockets for the cutting bits, with one and the same type 
and one and the same size of cutting bits. In particular the cutting bits 
can be secured to the disc milling cutter axially displaceabiy (if necessary 
also radially displaceabiy or rotatabiy through small angles). 

Desirably, the mounting devices or the mounting pockets on a disc 
milling cutter are adapted to receive a basically cuboidal cutting bit body, 
that is to say they have essentially three mutually perpendicular support 
faces of which one support face (apart from a relief angle which Is to be 
set) is arranged substantially perpendicularly to a radius vector of the disc 
milling cutter, which faces towards that mounting pocket, one wall of the 
mounting pocket is in a plane substantially perpendicular to the axis of the 
disc milling cutter, and the third one (once again apart from tilting to 
produce a relief angle) is substantially parallel to a plane which is defined 
by the axis and the radius vector facing towards the mounting pocket. 

In that respect, at least when using double-sided cutting bits, that 
is to say cutting bits which have cutting edges at the transition of the side 
faces both to the upper face and also to the lower face, at least the 
contact face which is approximately parallel to the radius vector should 
have an opening to receive the raised corner region of a cutting bit. That 
makes it possible moreover for the cutting bit to bear over a large area 
against the faces of appropriate mounting pockets and makes it possible 
for the raised regions and the cutting edges provided thereon not to be 
loaded in their non-active position within the mounting pockets. 

Further advantages, features and possible uses of the present 
invention will be clearly apparent from the description hereinafter of a 
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preferred embodiment and the Figures relating tliereto, in wliicli: 

Figure 1 shows a part of a camshaft having two cylindrical, non- 
concentric cams of a given cam profile. 

Figure 2 shows various views of a first embodiment of a cutting bit 
with four negative cutting edges. 

Figure 3 shows a cutting bit similar to Figure 2 but with positive 
cutting edges. 

Figure 4 shows various views of a double-sided cutting bit with a 
total of eight usable cutting edges. 

Figure 5 shows a diagrammatic perspective view of the cutting bit of 
Figure 4, 

Figure 6 shows a section of a disc milling cutter having a plurality of 
cutting bits as shown in Figure 4 which are arranged thereon and 
accommodated in suitable openings, and 

Figure 7 is a perspective view of two mounting pocl<ets in a disc 
milling cutter for cutting bits as shown in Figures 4 and 5. 

Referring to Figure 1, shown therein is a more or less 
diagrammatically illustrated part of a camshaft, with a shaft axis 40 and a 
cylindrical shaft part 20 which is concentric thereto. That cylindrical shaft 
part 20 is firstly produced independently of the cam contour by milling or 
turning. 

Shown on both sides of the cylindrical shaft part 20 are cams 30 
which in terms of their profile are in mirror image relationship with each 
other but in other respects are identical in configuration, while however 
being displaced in a radial direction in opposite directions with respect to 
the shaft axis 40. 

The cams 30 can be circular in axial view thereonto, but they may 
also be of another peripheral contour. The cams 30 comprise a cylindrical 
main part 35 whose edges are bevelled on both sides along bevel faces 
37. Also adjoining the bevel 37 at one side is a respective cylindrical part 
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36 which is of somewhat smaller diameter than the cylindrical main part 35 and which is also 
shorter. In the case of non-cylindrical cams, the contour which can be seen in Figure 
1 is the same and the parts 35 and 36 are then of the same non- 
cylindrical contour In each case with the same stepped configuration or 
diametral difference. 

It will be appreciated that the camshaft generally has more than 
two cams and more than one cylindrical part and that it can be envisaged 
as being correspondingly supplemented and extended In both directions. 
In that respect the Individual cams 30 may also be eccentrically displaced 
In different directions with respect to the shaft axis 40. 

The above-described cam contour occurs very frequently and on a 
regulariy recurrent basis In camshafts. Conventionally, that contour could 
be produced only with a plurality of various cutting bits and often only in a 
plurality of working operations with separate milling cutters. Use of the 
cutting bits In accordance with the present Invention, as are shown by way 
of example In Figures 2 to 5, In conjunction with a disc milling cutter as Is 
diagrammatlcally Illustrated in Figures 6 and 7, now makes It possible to 
produce the illustrated contour In a single working operation with a single 
milling tool and a single type of cutting bits. By way of example. Figure 1 
shows the contour of two cutting bits 12 which are arranged In mirror 
image with respect to each other, wherein portions of the common cutting 
edge contour of both cutting bits 12 precisely involve or produce the 
desired profile of the cam 30. The mirror-image arrangement of two such 
cutting bits 12 is easily achieved by turning a cutting bit about Its central 
axis through 90°, as will be described again hereinafter. 

The cylindrical main part 35 is of an axial length a' which in principle 
can be varied as desired, only as long as it is less than the sum of the 
lengths a of the two straight cutting edge parts 5 of two cutting bits 12 
(see Figure 4c). 

Figure 2 shows as a first embodiment of the Invention a cutting bit 
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10 as can be used for producing corresponding contours. The cutting bit 10 comprises a 
substantially cuboidal main portion 1 with an upper face 2 and a lower face 3 which 
are substantially parallel to each other and of a square configuration. 
Provided at two diagonally oppositely disposed corners of the upper face 2 
are raised regions whose surface is substantially parallel but displaced In 
relation to the upper face, while inclinedly extending transitional faces 16 
form the transition from the upper face 2 to the surface of the raised 
region 8. Also shown at the centre of the cuboidal main portion 1 (In 
Figure 2a) is a central fixing bore 15 which is conically enlarged in its 
upper region to receive a screw head. 

Cutting edge parts 5, 6 and 7 are formed by the transition between 
the respective side faces 4 and the upper face 2 or the raised part 8 
provided thereon, and the transitional faces 16. The profile configuration 
of the cutting edge parts 5, 6 and 7 can best be seen from Figure 2b 
which is a view from the left onto the cutting bit shown in Figure 2a. It Is 
to be noted In this respect that the raised region 8 which can be seen at 
the bottom In Figure 2b is displaced rearwardly with respect to the plane 
of the paper, so that the cutting edge profile 5, 6 and 7 approximately 
corresponds to half of the profile shown in Figure 1. The other half of that 
profile is obtained simply by turning the cutting bit through 90° about the 
central axis 17, in which case then an adjacent side face 4 forms 
corresponding side edge parts with the top side 2 of the cutting bit or with 
the raised region and the transitional face so that overall the profile which 
is mirrored at the axis 17 in relation to Figure 2b appears, in which case 
the working region of the cutting edge parts 5 overlaps more or less if the 
condition a' < 2a is satisfied. 

In connection with Figure 6 this description will also explain 
hereinafter how, by suitably tilting the cutting bits 10, 11 or 12, this 
ensures that only the respective forwardly disposed cutting edge parts 5, 
6 and 7 come into engagement with the surface of the cam to be 
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produced, while the further rearwardly disposed second raised comer region 8 of that 
cutting bit does not come into contact with the surface of the worl<piece as 
long as that raised corner region is not rotated into an active position. 

In the present case however, in contrast to conventional cutting 
bits, the rake face is not for example the surface 2, but rather in the use 
of corresponding cutting bits in accordance with the invention the chips go 
away on the side faces 4 while the surface 2, like the upper side of the 
raised region 8 and the corresponding transitional face 16, respectively 
form relief surfaces. 

In that respect, if there is a wish, to prevent the respectively 
rearward raised region coming into contact with the surface of the 
workpiece, the cutting bit has what is referred to as negative cutting 
geometry, that is to say the rake face which adjoins the cutting edge and 
which is formed by one of the side faces 4 forms a negative rake angle 
with respect to a line perpendicular to the produced surface of the 
workpiece. 

Figure 3 shows a cutting bit in which the lower face 3 is smaller . 
than the upper face 2, with the cutting edges being formed at the 
transition thereof to the side faces 4'. By virtue of that fact, the side faces 
4' are inclined through an angle of inclination a with respect to the upper 
face 2 and the lower face 3 and overall define the face of a truncated 
pyramid (see Figure 3c which shows a view from above onto the cutting 
bit 11 shown in Figure 3a). 

In that respect, in order to have a positive cutting geometry, the 
angle a must be larger than a tilt angle p which is to be described 
hereinafter and which ensures that the respectively rearward raised region 
8 does not come Into engagement with the surface of the workpiece. 

Figures 4 and 5 show a cutting bit 12 in which the upper face 2 and 
the lower face 3 are substantially identical. In that case the upper face 2 
precisely corresponds to the upper face 2 shown in Figure 2 while the 
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lower face 3 is of precisely tlie same structure and differs in that respect 
from the lower face 3 of the cutting bit shown in Figure 2. For use when 
milling a cam profile, there is only ever one set of cutting edge parts 5, 6 
and 7 that come into engagement with the surface of the workpiece. 
Overall, there are eight such cutting edge sets available on the cutting bit 
12, more particularly in each case four involving a given orientation of the 
raised parts 8 relative to the remaining regions. For example the view 
shown in Figure 4b is also achieved by turning the cutting bit 12 about the 
axis 17 and about the axis 18 in each case through 180°, which each time 
results in the same view as shown in Figure 4b which is thus to be 
achieved In four different positions (with In each case four different sets of 
active cutting edge parts 5, 6 and 7) of the cutting bit. The arrangement 
which is of a mirror image configuration for that purpose and in which the 
raised regions which can be seen at bottom right and bottom left in Figure 
4b are not disposed at the rear but at the front and conversely the raised 
regions 8 which can be seen at top right and bottom left are behind the 
plane of the paper, is achieved by rotation through 90° about the axis 17, 
whereupon then the same view can again be reproduced by rotation 
through 180° about the axis 17 or about the axis 18 or about both. 

In that respect Figure 4b corresponds to a view onto Figure 4a from 
the left and Figure 4c corresponds to the view onto Figure 4a from above. 

It will be appreciated that because the upper face 2 is of an 
identical configuration to the lower face 3 the conical recessing of the 
fixing bore 15 is also provided from both sides. 

As can also be seen from Figures 4a to 4c, the raised regions 8 on 
the underside 3 are arranged in relation to the raised regions 8 at the top 
side 2 at the 90°-displaced, mutually diagonally opposite corners of the 
cutting bit 12 which is square in plan. However, they could also readily be 
arranged at the same respective corners without this in any way adversely 
affecting the use of those cutting bits 12. 
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Figure 5 once again sliows a perspective view of the cutting bit illustrated 
in Figure 4, but without any Intention here to provide a true-to-scale view 
of such a cutting bit. It will be clearly seen from this perspective view 
that, depending on the respective orientation of the cutting bit and by 
rotation through 90° about the axis (not shown) through the bore 15, it is 
possible to interchange the relative orientation as between the cutting 
edge parts 5 and 6 so that the profile shown in Figure 1 can be readily 
embraced, with two successively arranged cutting bits. 

Figure 6 shows a disc milling cutter with a row of cutting bits 12 
arranged thereon. The milling tool is a relatively large cylindrical disc 55 
having mounting pockets 50 for the individual cutting bits 12. The design 
configuration in principle of the mounting pockets 50 can be seen from 
Figure 7. R denotes the radius which is to produce the cylindrical contour 
35 of a cam 30, that is to say the radial position of the cutting edge part 5 
which extends parallel to the axis of the disc milling cutter 55. In a 
corresponding manner, the raised regions 8 with the cutting edge parts 6 
project in a radial direction somewhat beyond that radius R, with the 
cutting edge part 7 forming the join between the parts 5 and 6. 

As can also be seen from Figure 6, the cutting bits 12 are tilted with 
respect to the peripheral surface of the cylindrical disc 55 (or in other 
words, with respect to a plane perpendicular to the respective radius 
vector), through an angle p which ensures that the respective rearward 
raised corner region 8 Is within the radius which is cut by the cutting edge 
part 5. In the orientation illustrated here, the cylindrical disc 55 rotates in 
the counter-clockwise direction about an axis which Is perpendicular to the 
plane of the paper and from which the radius vector R extends. 

If the positive cutting bits 11 are used instead of the cutting bits 12, 
It is to be noted that the tilt angle p is smaller than the angle of Inclination 
a shown in Figure 3 for the side faces 4' relative to the upper face 2 of the 
cutting bit 11 if a positive cutting geometry is to be guaranteed. 



;i. O a e O O: :!!:/ . O 3 S' 1, CI e 



14 

With the orientation shown in Figure 6, the side face which is identified by way of 
example with reference numeral 4 on one of the cutting bits 12 is the rake 
face of the cutting edge parts 5, 6 and 7 which are just active at that time 
and which are extending substantially perpendicularly to the plane of the 
paper. 

It will be appreciated that the mounting pockets 50 for the 
individual cutting bits are of such a design configuration that the chips 
produced can be easily carried away. 

A section from a disc milling cutter 55 with the corresponding 
mounting pockets 50 is diagrammatically shown once again in Figure 7, 
together with the cutting bits 12 which are illustrated thereabove and 
therebeneath respectively and which are to be respectively arranged 
therein, in the respectively required orientation. The mounting pockets 50 
essentially have three mutually perpendicularly disposed side walls 51, 52 
and 53, wherein the side walls 51 and 52 come into engagement with two 
adjacent side faces 4 of a cutting bit 12 while the side face 52 comes into 
engagement with a top side 2 or an underside 3 of the cutting bit 12. Not 
shown in this case are the fixing bores 15 for the cutting bits 12 and the 
corresponding screwthreaded bores which are provided in the walls 53. 

As will also be seen, the face 53 is also provided with an additional 
opening 54 in which the respective corner region 8 of the cutting bit 12, 
which is present in that region, can be received. The opening 54 is 
desirably produced by a suitable bore which - disregarding the fact that 
the structure is not shown true to scale in Figure 7 - is at any event of 
such a dimension that the raised corner region 8 disposed there can at 
any event be received completely in the opening 54. The corner at the 
transition of the faces 52/53 is also bored out for relief clearance. 
Depending on the respective depth of the mounting pockets 50, that is to 
say in particular the axial dimension of the walls 52 and 53, the diagonally 
oppositely disposed upper region of the wall 53 may also have a 
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corresponding mounting pocket for the raised comer region 8, which is disposed there, of one 
of the sides of the cutting bit 12. If the cutting edge part 5 however is longer than 
corresponds to the axial length of the walls 52 and 53, that corner region 
does not come into engagement with the wall 53. 

As can also be seen by looking at Figure 7, the rear wall 53 of the 
mounting pocket extends somewhat Inclinedly with respect to the 
peripheral surface of the cylindrical disc 55 and the rear wall 52 also 
correspondingly extends inclinedly relative to a plane defined by the radius 
vector and the axis of the disc 55, in order to ensure that, in the case of 
the above-discussed cutting bit 12, the raised corner region 8 which can 
be seen at bottom left lies radially within the cutting edge part 5 which can 
be seen from the right. A corresponding consideration also applies for the 
cutting bit shown at bottom right, in which the corner region 8 which can 
be seen at top left must also be disposed radially within the cutting edge 
part 5 which can be seen at the right, more specifically by a dimension 5, 
as Is indicated in Figure 6. 

It will be appreciated that the mounting and holding devices for the 
cutting bits 10, 11 or 12 can also be of different configurations and in 
particular in such a way that the individual cutting bits are adjustable, that 
is to say they can be set in their radial but in particular in their axial 
position (with respect to the axis of the disc milling cutter 55). By axial 
adjustment of the cutting bits, that changes the dimension a' of the cam 
30, in which respect the amount of adjustment in principle can vary 
between the value zero and at a maximum the value 2a, wherein a 
corresponds to the length of the cutting edge part 5. 

However, a certain degree of overlap of the cutting edge parts 5 of 
the two cutting bits 12 arranged on different sides of the disc milling 
cutter 55 is always preferred. In particular, their cutting edges can be 
somewhat recessed or bevelled in the corner regions, at the corners 9' at 
which respectively adjacent cutting edge parts 5 meet, as that region is 
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always cut by a region, overlapping therewith, of the next following cutting bit. 

The cutting bits are fixed in position by countersunl< head screws 
which engage through the fixing bore 15 and which are screwed into 
corresponding screwthreads in the wall 53 of a mounting pocl<et 50 or into 
Sonne other corresponding mounting arrangement. A particularity of the 
cutting bits 10, 11 and 12 according to the invention in that respect is that 
the axis of the fixing bore 15 does not extend through the rake faces but 
substantially parallel to the planes of the rake faces which in this case are 
identical to the side faces 4 and 4'. That permits relatively simple fixing in 
substantially radial bores at the periphery of the disc milling cutter or at 
the bottom of the faces 53 in the mounting pockets 50, as the axis of the 
fixing bore 15 extends substantially parallel to the side faces or rake faces 
4, 4', that is to say approximately in a radial direction. That makes it 
possible to arrange the cutting bits in a very close pitch relationship, that 
is to say at very short successive spacings. As in a corresponding fashion 
more cutting bits can be arranged at the periphery of a disc milling cutter 
of given diameter, that considerably enhances the efficiency (that is to say 
the milling capacity) of the milling tool. 
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CLAIMS 

1. A cutting bit for camshaft milling cutters, comprising a substantially 
cuboidal cutting body (1) with an upper face (2) and a lower face (3) substantially 
parallel thereto, four side faces (4, 4') and cutting edges (5, 6, 7) which are formed 
along the lines of intersection of the side faces (4, 4') with the upper face (2) 
and/or the lower face (3), characterised in that the upper face (2) and/or the lower 
face (3) have at mutually diagonally oppositely disposed corners raised corner 
regions (8) which project beyond the plane of the upper and lower faces (2, 3) 
respectively and which extend to the side faces (4, 4') so that the cutting edges (5, 
6, 7) are at least partially formed by the line of intersection of the side faces (4, 4') 
with the face of the raised corner regions (8). 

2. A cutting bit according to claim 1 characterised in that the surfaces of 
the corner regions (8) are arranged substantially parallel to the plane of the upper 
and lower faces (2, 3) respectively of the cutting bit and go into the upper face (2) 
and the lower face (3) respectively by way of inclined transitional faces (11). 

3. A cutting bit according to claim 1 or claim 2 characterised in that the 
cutting edges (5, 6, 7) are formed by the line of intersection of the side surfaces (4, 
4') with both the upper face (2) or the lower face (3) and also with the surface of 
the raised corner regions (8) and also, if present, with the transitional faces (11). 

4. A cutting bit according to one of claims 1 to 3 characterised in that it is 
of a square configuration in plan onto the upper face (2) and the lower face (3) 
respectively. 

5. A cutting bit according to one of claims 1 to 4 characterised in that the 
raised parts are of a substantially mirror-image symmetrical configuration with 
respect to at least one diagonal through the upper face (2) or the lower face (3) 
respectively, preferably of a mirror-image symmetrical configuration with respect to 
both diagonals through the face (2, 3) in question. 

6. A cutting bit according to one of claims 1 to 5 characterised in that the 
cutting edge parts (6, 7) formed by the side faces (4, 4') and the raised regions (8) 
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and the transitional faces (1 1) are of equal length on both sides of a cutting comer (9). 

7. A cutting bit according to one of claims 1 to 6 characterised in that the side 
faces (4, 4') are in the fornn of ral<e faces. 

8. A cutting bit according to one of claims 1 to 7 characterised in that 
mutually oppositely disposed side faces (4, 4') extend in substantially mutually 
parallel relationship and that raised corner regions (8) are provided at diagonally 
mutually opposite corners both of the upper face (2) and also the lower face (3), 
wherein cutting edges are formed along the lines of intersection both of the upper 
faces (2) and also of the lower faces (3) including the respective raised corner 
regions (8) with the respective side faces. 

9. A cutting bit according to one of claims 1 to 8 characterised in that the 
side faces (4') jointly form the shape of a truncated pyramid, in such a way that the 
upper face (2) is larger than the lower face (3), wherein cutting edges (5, 6, 7) are 
provided only at the transition of the side faces (4') to the upper face (2). 

10. A disc milling cutter, in particular for the production of camshafts or 
crankshafts, comprising a main portion in the form of a cylindrical disc (55), along 
the periphery of which are provided devices (50) for mounting and fixing cutting 
bits (10, 11, 12), characterised in that the devices for mounting cutting bits are 
designed for mounting cutting bits (10, 11, 12) according to one of claims 1 to 9. 

11. A disc milling cutter according to claim 10 characterised in that the 
mounting devices have mounting pockets (50) which comprise at least three 
respectively mutually perpendicularly arranged walls (51, 52, 53), of which one wall 
(52) extends approximately parallel to a plane defined by the axis and the radius 
vector facing towards the mounting device, a wall (51) extends approximately 
perpendicularly to the axis of the cylinder, and the third face (53) extends 
approximately perpendicularly to a radius vector (R) to the mounting device, 
characterised in that the third face (53) which extends approximately 
perpendicularly to the associated radius vector has an opening (54) for receiving a 
raised corner region (8) of a cutting bit according to one of claims 1 to 9. 
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12. A disc milling cutter according to one of claims 10 and 11 characterised 
in that the mounting devices (50) provided along the periphery of the cylindrical 
disc (55) are provided in the region of an edge at the transition of an end face to 
the peripheral surface of the cylindrical disc (55). 

13. A disc milling cutter according to claim 12 characterised in that the 
mounting devices for mounting cutting bits are provided along both edges at the 
transition from the peripheral surface to the two end faces of the cylindrical disc 
(55). 

14. • A disc milling cutter according to one of claims 10 to 13 characterised 
in that the mounting devices for cutting bits are provided at equal spacings along 
the periphery of the cylindrical disc (55). 

15. A disc milling cutter according to claim 14 characterised in that the 
mounting devices arranged at uniform spacings along both edges of the cylindrical 
disc (55) are displaced relative to each other in the peripheral direction. 

16. A disc milling cutter according to claim 15 characterised in that the 
width of the cylindrical disc (55) is so matched to the length of the cutting edges (5, 
6, 7) of the cutting bits (10, 11, 12) and the depth of the mounting devices (50) in 
the axial direction of the cylindrical disc (55) is of such a dimension that the active 
cutting edge parts (5) of the cutting bits, which cutting edge parts extend 
substantially parallel to the axial direction, along the one edge of the cylindrical disc 
(55), overlap in the axial direction with the cutting edge parts (5) of the cutting bits 
along the other edge of the cylindrical disc (55). 

17. A disc milling cutter according to claim 16 characterised in that the 
mounting pockets (50) are of such a configuration and the cutting bits are 
accommodated in the mounting pockets in such a way that the raised corner 
regions of the cutting bits (10, 11, 12) respectively define the radially and axially 
outermost cutting edge region along both edges of the cylindrical disc (55). 
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Abstract 

Cutting bit for camshaft milling cutters and disc milling cutters for same 



The present invention concerns a cutting bit for camshaft milling cutters, 
comprising a substantially cuboidal cutting body (1) with an upper face (2) and a 
lower face (3) substantially parallel thereto, four side faces (4, 4') and cutting 
edges (5, 6, 7) which are formed along the lines of intersection of the side faces (4, 
4') with the upper face (2) and/or the lower face (3), and a corresponding disc 
milling cutter. In order to provide a cutting bit and a corresponding disc milling 
cutter which are simpler to produce and the use of which makes it possible to 
produce cam profiles with a straight main part which is parallel to the axis (being 
for example cylindrical), bevels at the edges and/or at one or both sides extension 
portions of smaller diameter, with a higher degree of efficiency, it is proposed in 
accordance with the invention that the upper face (2) and/or the lower face (3) 
have at mutually diagonally oppositely disposed corners raised corner regions (8) 
which project beyond the plane of the upper and lower faces (2, 3) respectively and 
which extend to the side faces (4, 4') so that the cutting edges (5, 6, 7) are at least 
partially formed by the line of intersection of the side faces (4, 4') with the face of 
the raised corner regions (8). 
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